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PACHYMENINGITIS 
INTERNA. 


Pathologist the West Riding Asylum, Wakefield. 


THE present research has been undertaken with the 
object attempting elucidate the mode production 
internal pachymeningitis. in- 
vestigation has been pursued: the histological appearance 
hemorrhagic internal pachymeningitis has been studied, and 
the observations previous workers repeated bacterio- 
logical examination subdural false membranes has been 
made; and implantation portions these membranes 
into the subdural space animals has been practised. 
While studying the histological characters subdural 
membranes, intravascular thrombi consisting fibrin fibrils 
were repeatedly met with, the existence which has not, 
far aware, been previously recorded. 

The results this investigation will described 
three sections, dealing respectively with (1) intravascular 
thrombosis; (2) the bacteriological examination the 
and (3) the effect subdural implantation. 
preliminary is, however, necessary give brief 
account the naked eye and histological appearances 
hemorrhagic internal pachymeningitis, and present 
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accurately possible the essential features its develop- 
ment according the various observers who recent years 
have made researches upon this condition, the statements 
made being verified whenever possible own observa- 
tions. 


The Structure the Membrane. 


The fully formed membrane hemorrhagic internal 
pachymeningitis consists very delicate, more less 
grey brownish-grey cedematous layer, lying upon, and 
adherent to, the inner surface the dura mater, and exhi- 
biting large thin-walled dilated vessels together with extra- 
vasations blood varying size. the free surface 
the membrane generally found very thin layer 
fibrin. 

According the extent which these different charac- 
ters are developed subdural membranes vary much 
aspect. Sometimes there little injection extra- 
vasation and the membrane greyish aspect. Some- 
times number fine dilated vessels just visible the 
naked eye, arranged small foci ranging diameter from 
one millimetre several centimetres more, and not 
unfrequently partially coalescing, are observed, together 
with few numerous extravasations blood varying 
size. yet other cases the striking feature hemorrhage, 
which may take place such degree that impossible 
recognise the subdural space, either inspection 
microscopical examination, anything but blood-clot. 
The first and last these constitute two extreme types 
subdural the usual form more less mixed 
character. The extravasations blood when large 
size produce depressions the surface the brain, and 
when old standing, become converted into stratified 
brownish-red soft friable mass, perhaps containing collec- 
tions semi-fluid material, the whole being surrounded 
fibrous sheath. this latter condition the terms arach- 
noid cyst, hematoma the dura mater, and subdural blood 
cyst have been 


Cf., for further description, Report Subdural Blood Cyst,” 
Vol, xxiii., pp. 530-541, 
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The false membrane varies thickness from frac- 
more. 

The points noted searching for subdural 
membranes their earliest stages are: dulness the inner 
surface the dura mater, replacing its usual shining 
silvery character congestion the dura mater, chiefly 
its inner surface and the presence hemorrhages. When 
the dulled area the dura mater scraped the greyish 
pellicle which covered detached, and its features 
are readily observed. 

The membrane usually adherent the inner surface 
the dura mater. Occasionally, though rarely, 
adherent the pia-arachnoid, and sometimes the subdural 
space obliterated adhesions both dura mater and 
pia-arachnoid. The preponderant tendency adhesion 
the dura mater part due the circumstance that this 
membrane presents ridged inner surface not covered 
distinct layer endothelial cells, while the latter membrane 
quite smooth and has abundance flattened cells 
its free surface; part also the fact that the develop- 
ment the false membrane takes place from the inner 
surface the dura. 

Old standing membranes are much firmer than recent 
ones, and assume brownish-red rusty aspect, owing 
the presence pigment many the cells the subdural 
formation. 

is, however, the microscopical characters 
rhagic pachymeningitis that turn forming opinion 
the nature the pathological process work and 
the mode development the false membrane. 

hemorrhagic pachymeningitis some standing, 
transverse section shows the existence upon the inner 
surface the dura mater, layer composed delicate 
wavy connective tissue fibres (fig. 1), which interlace 
form loose network, the spaces which usually contain 
large amount fluid. this connective-tissue frame- 
work are found large number cells, some which 
resemble the endothelial cells seen small numbers the 
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inner surface the dura, and much larger numbers 
the outer surface the pia-arachnoid, while others are free 
but loosely attached. The latter cells possess sometimes 
but little protoplasm; sometimes they exhibit large cell 
bodies and form striking objects the field the micro- 
scope. Some these free cells contain brownish-red 
pigment, obviously derived from others 
again are free from the former are macrophages, 
the latter resemble the former every respect save that 
containing blood pigment. The amount pigment 
present the cell-protoplasm varies from extremely 
small quantity collection abundant fill the 
whole the cell body and obscure the outline the 
nucleus. addition these cells the connective tissue 
framework contains very numerous thin-walled dilated 
blood-vessels, the presence which distinctive feature 
the membrane. The walls these vessels are made 
layer endothelial cells, adventitia muscular 
coat being seen. and there extravasations blood 
are met with. Not unfrequently the red cells are broken 
into granular débris, having yellowish tint. the 
surface the membrane deposit fibrin, sometimes 
the form fine fibrils (figs. and 3), sometimes the 
form granular amorphous material which struc- 
tures are seen except occasional nucleus, rarely 
single blood-capillary both the fibrils and the granular 
material, especially the latter, take dyes [including not 
infrequently fibrin stains] badly. rule this deposit 
found only the surface, but also, though rarely, met 
with the meshes the connective tissue frame-work. 
Intra-vascular development fibrils also occurs and forms 
striking feature most sections recent membranes. 
Its consideration will taken some length the next 
section. 

The dura also exhibits changes chiefly but not exclusively 
its inner layer. The nuclei its inner surface lying 
upon the internal elastic lamina are increased number 
and size, are also, but less degree, the nuclei below 
this lamina. The blood-vessels the inner layer the 
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dura, which are continuous with those the membrane, are 
dilated and increased number. similar dilatation 
much less degree, met with the outer surface 
the dura mater. 

Much discussion has taken place the nature 
hemorrhagic pachymeningitis, and various views have been 
enunciated different observers. These, though varying 
points detail, fall into two main groups, recalling the two 
extreme types referred according some investi- 
gators the process has its origin hemorrhage into the 
subdural space, and all the subsequent events leading 
the development fully formed membrane are secondary 
this; other observers, including Virchow, regarded 
inflammatory its nature, and hemorrhage, though 
distinctive, looked upon only one the events which 
make the morbid The settlement this 
point turns upon consideration the initial events which 
lead membrane formation. These latter furnish also 
criteria which determine the nature any subdural 
process produced experimentally. 

The earliest recognisable hemorrhagic pachy- 
meningitis are swelling and proliferation the endothelial 
cells the inner surface the dura mater, dilatation 
the capillaries the inner layer this membrane, and 
exudation fibrin forming layer upon the free surface 
the dura. Then free cells possessing variable amount 
cell-protoplasm together with fibroblasts and new capil- 
laries appear the exudation, which ultimately replaced 
fibrous tissue. though not invariable 
common, usually giving the membrane its characteristic 


Hematoma dure matris. Verhandl. phys. Gesellsch Wiirz- 
burg, 1856, Bd. vii. discussion this subject reference may made 
Mental Diseases,” pp. 80-116, which copious references the literature 
the subject 1896 are given. 

Compare Melnikow-Raswedenkow, Untersuchungen 
iiber den normalen Bau der Dura Mater und iiber Pachymeningitis interna.” 
zur patholog. Anatomie, Bd. pp. 217-254. Also 
Laurent, Histogenese der Pachymeningitis hemorrhagica interna.” 
Inaug. Dissert., Diisseldorf, 1898. Also Ueber die Beziehungen 
primiirer subduraler Blutungen zur Pachymeningitis hemorrhagica.” Ver- 
der deutschen patholog. Gesellsch. Tagung, Berlin, 1899, pp. 49-62. 
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aspect, but not prelude the formation 
subdural 

fig. the structure false membrane shown 
transverse section. This figure stained hematoxylin 
and picro-fuchsin. Protoplasmic staining difficult, pro- 
bably because the cedematous character the membranes 
injuriously influencing the cell protoplasm prior fixation. 
Occasionally mast-cells are recognisable, the granules 
which are being discharged. have not obtained satisfactory 
plasma-cell staining. 

exudate. Numerous vessels new formation are seen, 
which are empty, and though large are not distended 
marked degree. Note that extravasation blood 
seen, and celis are seen containing hematoidin. 


Intravascular Thrombosis. 


When section recent subdural membrane 
stained hematoxylin there found certain number 
blood-vessels, which are usually distended with blood, 
mass fibrils, the presence which appears have been 
strangely overlooked previous observers. soon the 
appearance these has once been observed they are readily 
recognised even when imperfectly stained (fig. 4). They 
are best coloured Weigert’s fibrin stain, means 
which they can sharply differentiated (fig. 5). The 
number these fibrils very variable. Sometimes most 
the blood-vessels are free from them, and only here and 
there are few encountered other cases they are found 
the majority the blood-vessels examined. When 
present they may lie among the red cells, occupying but 
small portion the lumen the vessel, fig. 

According Melnikow-Raswedenkow pachymeningitis interna generally 
develops without preceding hemorrhage cit., 247]. Ziegler discussing 
Jores’ paper cit.) Halt darin fest, dass die Membranbildung der Pachy- 
meningitis mit Fibrinabscheidung beginnen kann. der Process 
immer mit Fibrinabscheidung beginnt, sich nicht entscheiden.” 

Table will seen that but one out the twenty-four cases 
examined wasting the brain mantle was present, and that with one excep- 
tion this was accompanied opacity and thickening the membranes. 


The degree which these two characters were present also indicated 
this Table. 


| 


they may completely fill it. They are found small vessels 
well those larger calibre. The individual fibrils 
vary size from and cross each other different 
when numerous, and especially the smaller 
vessels, they tend arranged the axis the vessel. 
The larger fibres stain more readily than the smaller. The 
fibres remain separate from one another. They not 
branch anastomose. Sometimes both large and small 
fibrils show coarsely finely granular character, but other- 
wise the fibrils are quite structureless. Not unfrequently 
they are surrounded red blood cells, but they may occur 
portions blood-vessels which are quite free from red 
blood cells contain such cells only some distance from 
the fibril mass. blood cells are sometimes contained 
the meshes the fibrils, more often they are wanting 
this situation. 

With logwood and eosin, methylene and polychrome 
blue, thionin, and orcein, these fibrils stain imperfectly. 
They are, however, generally tinted enable 
their presence recognised, though details their 
arrangement are not apparent. important 
able recognise their existence the absence special 
staining, fig. given. fig. are seen fibrils deeply 
stained Weigert’s method; this figure similar the 
former, with which should compared. The fibrils 
fig. are just recognisable, and can seen that their 
direction mostly transverse oblique, only few running 
parallel the plane section. After short study these 
two sections not difficult interpret the appearance 
the fibrils question when imperfectly stained. 

appearance and staining reaction these fibrils are 
identical with the fibrin threads found fibrinous inflam- 
mations. obvious that they form the vessels during 
life, for whatever method hardening used (alcohol, 
bichromate potassium, formol) they are found very irre- 
gularly distributed the vessels the false membrane, 
while those the pia-arachnoid are free from them. Intra- 
vascular thrombi fibrin are met with various patho- 
logical conditions, principally fibrinous inflammations, 
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lobar pneumonia, but also though less conspicuously 
and probably much less frequently other morbid states, 
not necessarily hemorrhagic Putting aside 
fibrinous inflammations, however, their presence does not 
appear common affections other than 
pachymeningitis, which their constancy and abundance 
striking feature. 

The fibrils, has just stated, stain 
readily with fibrin stain. The fibrils which are deposited 
the free surface subdural membrane the dura 
mater the early stages hemorrhagic internal pachy- 
meningitis (figs. and also stain with fibrin stain, but 
not rule readily the former. This difference 
appears, however, due the smaller size the latter, 
for the intravascular fibrils stain more deeply the larger 
they are, the smallest not unfrequently staining with some 
difficulty. The fine surface fibrils sometimes exhibit the 
same granularity the intravascular fibrils. The granular 
fibrinous deposit the surface membrane the 
dura mater still more difficult stain deeply than the 
fibrillary formation. 

Masses fibrils appear always present false 
membranes when recent and progressive, indicated 
the presence extravasations blood, while they are 
absent old membranes which the morbid process has 
ceased. Thus Table seen that out twenty- 
three subdural formations? which this point was recorded 
fibrils were seen seventeen, and could not found 
six. the latter two consisted almost entirely flattened 
blood-clot, and the remaining were old standing, being 
rusty coloured grey, and free from extravasations blood. 
subdural blood-clot search for the hemorrhagic pellicle 
originally present necessarily difficult and unlikely 


successful. the vessels the pia-arachnoid fibrils were 


rarely observed, even when subdural pellicle was present. 
well known hemorrhages occur far less frequently 


For example, have met with them carcinoma, cholecystitis, cerebral 


tumour, the ovary near corpus luteum, &c. 
These formed series, the order which has been altered for convenience 


reference the Table. 
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the leptomeninges than the subdural space, but are, 
nevertheless, occasionally met with. 

has already been mentioned that the fibrin fibrils 
seen the blood-vessels are sometimes few number, 
forming open meshwork occupying only fraction 
the lumen the vessel (figs. and 5), while other cases 
the filaments are numerous and form large plug, which 
completely fills the vessel, and obviously offers obstruc- 
tion the passage blood. Bearing mind the frequency 
hemorrhage pachymeningitis the enquiry once 
presents itself, are these intravascular plugs the cause 
vascular rupture. 

The frequency and constancy with which they are met 
with this affection distinctive its hemorrhagic 
character, that their existence cannot considered 
merely coincidental, due separation fibrin the 
time death. Another feature hemorrhagic pachy- 
meningitis, which striking and distinctive the 
appearance extravasation blood, and present even 
when the latter small amount, the occurrence 
vascular dilatation. seems clear that the existence 
fibrin plugs the vessels, causing obstruction, leads 
first all dilatation, and thus opens the way subse- 
quent rupture. this way explanation afforded 
two the chief features subdural membranes. 
impossible imagine that the process intravascular 
clotting other than the immediate factor leading 
dilatation vessels and extravasation blood, and 
therefore this circumstance that both these events must 
attributed. 

The relation intravascular thrombosis the deposit 
fibrin the surface the dura mater the false 
membrane must now considered. Both these processes 
occur together, and are evidently the result the same 
cause, producing the one case deposit within, and 
the other without, the blood-vessels, with the difference that 
large fibrils are usually produced the former situation, 
and very fine fibrils granular deposit the 


'The membrane shown figs. and contains large fibrils, however, 
abundance. 
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the membrane, except the surface, deposit fibrin 
rarely met with. Perhaps owing the presence free 
cells within the membrane the conditions here are 
not favourable for the separation fibrin the 
surface, and its occurrence therefore unusual. Occasion- 
ally, however, well formed fibrin filaments are met with 
the meshes the fully formed subdural membrane. These, 
which are only rarely seen, sometimes exactly resemble the 
fibrinous plugs the larger vessels, and are apparently due 
their escape from the ruptured vessels, but other cases 
true interstitial formation fibrin fibrils met with. 

respect the origin the separated fibrin appear- 
ing both within and without the blood-vessels 
hagic pachymeningitis, reference may made the 
observation that nervous tissue contains 
nucleo-proteid, which readily causes clotting when intro- 
duced into the circulation. The presence such body 
suggests ready explanation the separation fibrin, 
which forms such striking feature subdural mem- 
branes. must, however, conceded that the demon- 
stration the presence this nucleo-proteid subdural 
formations has yet made. 

The view here advanced that the intravascular throm- 
bosis the cause the dilatation and subsequent rupture 
the newly formed blood-vessels hemorrhagic pachy- 
meningitis exhibits this process new light, its leading 
character being the separation fibrin within without 
the vessels, leading the one case hemorrhage from 
the dural vessels, and the other exudation the 
surface the dura. reconciliation thus foreshadowed 
between the conflicting views the priority 
rhage, probably most observers hold, that fibrinous 
exudation, has recently been advocated Jores and 
Melnikow-Raswedenkow. How far the early dilatation 
the vessels the inner layer the dura mater and the 
multiplication nuclei its inner surface are 
regarded reparative nature, and how far these are 
attributed the direct effect the conditions favouring 

Journ, Physiol., 1893, vol. xv., pp. 90-107. 
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separation fibrin remains yet determined. The 
later events which attend upon exudation fibrin and 
hemorrhage, namely, the appearance free cells, many 
which are filled with blood-pigment, together with fibro- 
blasts and vaso-blasts, are obviously chiefly, not wholly, 
reparatory. This point will again referred the 
last section. 

The filaments met with constantly the blood-vessels, 
and less frequently and less abundantly the spaces 
the membrane upon its surface, are here regarded, for 
the reasons already given, fibrin filaments. They present 
first sight some resemblance mycelium, but usually 
consist quite uniform fibrils, not exhibiting septa, spores, 
gonidia. two cases, however, out the fifteen 
examined (14 and 15, Table I.), some these filaments 
were found present septate granular aspect, both 
large and small filaments being (figs. and 7), 
while there was also tendency peripheral staining, 
giving hollow character the filaments. the first 
these cases bacteria were present. The appearance 
was probably produced subsequently death, both large 
and small filaments being involved. Bearing mind the 
failure obtain cultures fungi from the membranes, 
recorded the next section, and the identity morpho- 
logical and staining characters the filaments all the 
remaining cases fibrin fibrils, there seems little 
doubt that these filaments are not fungoid character, 
but are merely fibrin filaments altered character 
events occurring post mortem. the third stage pneu- 
monia the fibrin filaments still remaining may present 
beaded character, but have not met with distinctly 
septate character well marked figs. and 

While separation fibrin plays important part 
the initial stage subdural membrane formation, must 
pointed out that this process does not closely resemble 
that occuring acute fibrous inflammations, such 
pneumonia. The latter the result the action 
intense irritant leading the appearance abundant 


fig. also some the finest filaments are beaded. 
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infiltration leucocytes, while the former 
not acute irritative process, and the cells which make 
their appearance are mononuclear with variable and 
usually abundant cell-protoplasm. The question whether 
fibrinous subdural formation should called inflammatory 
largely forensic one, which ultimately turns upon the 
connotation the term inflammation, but the fact cannot 
ignored that hemorrhagic internal pachymeningitis pre- 
sents important points difference from acute fibrinous 
inflammations such pneumonia. 

Before concluding this section reference must made 
the granular deposit which seen frequently 
subdural membranes, and which exhibited fig. 
This material stains faintly methylene blue, 
method, and with hematoxylin, but with much greater 
distinctness Weigert’s fibrin stain. The individual 
more, thus being very irregular size. When unstained 
they have yellowish-brown colour. They appear 
formed fragmentation red blood cells, important 
preliminary their ingestion macrophages. 
tions membrane placed agar 35° C., and remain- 
ing sterile, they undergo change. 


Bacteriological Examination and Attempted Culture. 


bacteriological examination was made twenty- 
three subdural membranes removed from the body the 
end from twenty-four forty-four hours after death, 
the average period being thirty-three hours, earlier 
section the body not being permitted. 

all cases which bacteriological examination of, 
attempted culture from, subdural membranes was under- 
taken precautions were course taken prevent acci- 
dental contamination. The instruments used exposing 
and removing the skull-cap were previously sterilised 
per cent. carbolic lotion. During all manipulation care 
was taken avoid unnecessary contact the fingers 
with the scalp skull. The dura mater was throughout 
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brought solely into contact with sterilised instruments, 
and after its exposure all subsequent procedures were 
carried out with much rapidity possible. Whenever 
the dura mater was found adherent the skull-cap 
further examination was abandoned, owing the difficulty 
such cases avoiding accidental contamination. The 
dura being exposed two incisions were made and flap 
reflected. With sterilised spoon portion 
membrane the size mustard seed hemp seed 
was quickly scraped off and transferred the point 
platinum needle the sloped surface 
agar tube, which was subsequently kept incubator 
35° Finally one more pieces membrane 
were scraped off and put into absolute alcohol 
subsequently examined for micro-organisms staining 
methods. The pieces membrane placed agar, which 
the end about five days’ incubation showed growth, 
were then also hardened alcohol, sectioned and stained 
for micro-organisms. 

The result the examination for bacteria, Loeftler’s 
and Gram’s methods, portions subdural membrane 
hardened alcohol immediately after removal from the 
body (Table has with one exception been invariably 
negative, though number sections were carefully 
searched each case. Such examination has been made 
twenty successive cases [in Nos. and 22, the 
membrane was examined after incubation, see Table 
The exception just referred Case 14. Here there was 
probably accidental contamination, either prior 
the time autopsy. The micro-organisms found resem- 
bled size and appearance bacillus coli communis and, 
like it, stained Loeffler’s but not Gram’s method. 
These micro-organisms were distributed sparsely over the 
sections without reference any its constituent parts, 
and thus had the aspect post-mortem origin. This single 
exception does not afford argument value against the 
indication which the remaining nineteen cases furnish. 
may, therefore, concluded that bacteria are absent from 
subdural membranes during life. 
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Sections were all the above cases stained for fungi 
means anilin-oil gentian-violet solution, followed 
treatment with Gram’s iodine solution 
decolouration mixture anilin-oil and xylol. Here 
again the result was invariably well-formed 
mycelial filaments, spores conidia were found, though the 
fibrin filaments formed recent membranes, the 
nature which has already been were well 
stained this method. 

The portions membranes placed upon peptone agar, 
and incubated 35° C., sometimes remained sterile and 
sometimes developed colonies, Table II. shows. Out 
fourteen cases, eight all the tubes remained sterile, while 
six cases one more the tubes exhibited growth, the 
rest remaining sterile. 

all cases except the first two, somewhat large 
hemp seed larger, was placed upon the agar order that 
the growth micro-organisms, any were present, might 
continue the membrane itself, which would naturally 
form suitable medium. Inasmuch each tube was im- 
planted from different area the subdural membrane, 
will seen that the investigation more extended than 
appears first sight, for counting the tubes enumerated 
Table II. follows that out thirty-one pieces 
membrane implanted agar twenty-two remained sterile, 
while eight micro-organisms grew. 

When growth occurred upon the membrane placed 
upon agar, rarely more than single colony appeared. 
one tube mould grew, together with micro-organism 
resembling, morphological staining and cultural cha- 
racters, staphylococcus pyogenes albus; other tubes, 
Fraenkel’s pneumococcus, staphylococcus cereus albus and 
appearance. From the multiplicity the micro-organisms 
met with, their presence must regarded due 
contamination subsequent death, possibility which 
unfortunately present, owing partly the length 


Cf. 186. 


; 
7 
: 


eee 


wee 


wee 


| | 
| : : : 
| 


time elapsing before the autopsy was permitted take 
place (the average period Table was thirty-four hours 
after death), and partly owing difficulties technique. 
regards the former must borne mind that micro- 
organisms escaping from the intestinal tract may readily 
reach the cerebral sinuses spreading along the blood 
contained the caval and jugular veins. 

That subdural membranes, however, are really free from 
micro-organisms during life also highly probable from 
the large number tubes remaining sterile, 
indication further borne out the circumstance that 
the one hand the structure the membranes exhibiting 
micro-organisms was essential particular different from 
that the portions membrame remaining sterile, while 
the other hand the pus micro-organisms found cases 
16, and are well known give rise, living tissues, 
reaction which quite different from that constituting 
subdural membrane, and could not, therefore, have existed 
prior death. Again, every case except the first, 
which microbes grew portion membrane, another 
portion the same membrane taken different situation 
remained sterile. 

eleven the cases which subdural membranes 
were placed agar and incubated, such the pieces 
remained apparently free from growth were, the end 
five seven days, hardened alcohol, sectioned, and 
stained for micro-organisms, order avoid the possibility 
overlooking growth. pieces membrane retained 
their colour without change, and stained well with hema- 
toxylin. With one exception (7) they showed bacteria. 
The fibrin filaments which they contained were way 
different from those found the blood-vessels portions 
membrane which had not been incubated. 

Reviewing the foregoing facts, all the evidence obtain- 
able staining methods, and from culture experiments, 
goes show that subdural membranes during life are free 
from micro-organisms, and that the bacteria which were 
occasionally met with portions membranes incubated 
were due post-mortem contamination. 
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Reports Attempted Cultures from Subdural Membranes. 


Case 1.—Pieces membrane were implanted two peptone- 
agar tubes, incubated 35°C. both tubes appeared numerous 
rapidly-growing, non-motile (in broth occasionally wriggling 
movements were seen) micrococci short bacilli, rarely forming 
short chains, varying size from staining 
Loeffler’s but not Gram’s method, not liquefying gelatin, and 
rendering broth turbid. Nature growth doubtful. 

Case 16.—Pieces membrane were implanted two peptone- 
agar tubes, incubated One tube remained sterile. 
the other appeared two colonies staphylococci, 
diameter, white agar, potato and gelatin, which latter not 
liquefied, and producing broth slight turbidity, with whitish 
deposit the bottom the test-tube. Retained the stain 
method. The micro-organisms, which agar presented 
waxy aspect, were identical with staphylococcus cereus albus. 

Case 15.—Pieces membrane were implanted four tubes 
two peptone agar, one potato, one broth. 35°C. The 
potato and broth tubes showed growth. one agar tube 
mould with brown sporidium grew. the remaining agar 
Gram’s methods, forming white slightly brownish colonies 
agar, white gelatin (which was slowly liquefied) and potato, 
and causing broth slight turbidity with whitish deposit. 
This microbe was thus, morphological staining and cultural 
characters, identical with staphylococcus pyogenes albus. 

Case 8.—Pieces membrane were implanted two peptone 
agar tubes, incubated 35°C. One remained sterile. the 
other few extremely small colonies resembling droplets dew 
appeared, consisting diplococci, not definitely encapsuled, 
diameter, staining Loeffler’s and Gram’s methods. sub- 
cultures could obtained. This micro-organism the above 
characters resembles pneumococcus. 

Case 22.—Pieces membrane implanted two peptone agar 
tubes, incubated 35° One tube remained sterile. the 
other appeared single colony, rapidly growing, consisting 
micrococci, diameter, forming curved chains, staining 
but not Gram’s method, yellowish-white agar, 
brownish and abundant potato, not liquefying gelatine, 
which film appeared, and forming also abundant film the 
surface broth, which remained clear below. The nature 
these micrococci doubtful. 


§ 


Case 7.—Pieces membrane were implanted two peptone 
agar tubes, incubated for five days 35° Both appeared 
sterile. sectioning the portions membrane implanted, one 
was found free from micro-organisms, while the other con- 
tained staphylococci, staining and Gram’s 


the expenses the following investigation 
grant was made the British Medical Association the 
recommendation the Scientific Grants Committee 
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Experimental Implantation Subdural Membrane into 
the Subdural Space Animals. 


Portions subdural membranes varying size from 
pin’s head that hemp seed, removed with the 
precautions already detailed, were placed the subdural 
space cats and dogs, being introduced through small 
slit the dura mater covering cerebral hemisphere which 
had been previously exposed trephining. 

The operative were carried out with strict 
attention asepsis. every case the wound healed 
suppuration other sign sepsis occurred, 
and micro-organisms were revealed staining methods 
sections made the area operation. antiseptics 
were allowed reach the membranes the brain. 

Other portions the subdural membrane which remained 
over after implantation were sectioned and stained for 
micro-organisms Gram’s and Loeffler’s methods. Cover- 
slip preparations the fluid draining off 
membranes the time operation were also made. 
case were micro-organisms found. 

Before proceeding state the results experimental 
inoculation will well enquire what are the changes 
the membranes the brain the animal inoculated 


indebted for assistance the operative work Professor Vaughan 
Harley, who very kindly permitted conduct the experimental portion 
this investigation his laboratory. 
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which could regarded evidence 
internal pachymeningitis. According the resumé given 
the first and second chapters this memoir, the earliest 
stages consist swelling and multiplication the nuclei 
the inner surface the dura mater, dilatation the 
capillaries the inner layer this membrane and separa- 
tion fibrin, all these changes appearing, approximately 
any rate, the same time. Subsequently free cells make 
their appearance, together with fibroblasts and vasoblasts, 
and very frequently occurs from the dilated 
capillaries. Among the free cells are many containing pig- 
ment masses derived from red blood cells. 

any operation which the dura exposed and 
incised, the implantation portions subdural 
membrane beneath the dura mater, hemorrhage into the 
subdural space likely occur. necessary, therefore, 
distinguish between blood pellicle resulting from 
mechanical injury during the operation, together with any 
changes which this effusion blood subsequently under- 
goes, from true progressive process such occurs 
internal pachymeningitis the human subject. The 
condition resulting from subdural hemorrhage after 
operative procedures has received the 
hemorrhagic internal though not 
true internal pachymeningitis, but merely process repair. 
describing the experimental implantations the subdural 
membrane (Table III.) attempt made determine 
advance the degree which this factor likely influence 
the result recording the amount visible subdural 
hemorrhage the time operation. Thus out sixteen 
operations some subdural hemorrhage was noted five 
cases, very slight effusion blood four others, and none 
the remaining seven. But such information necessarily 
incomplete, since certain amount bleeding may possibly 
occur subsequently the closure the wound. There 

Experimente zur Frage der Pachymeningitis,” 
die medic. Wissensch., 1871. Laurent, Zur Histogenese der Pachy- 
meningitis hemorrhagica (five plates), Dissert., Diisseldorf, 


1898. Van Vlenten, Pachymeningitis interna 
Inaug. Dissert., Bonn, 1898. 
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here obviously source fallacy which requires 
borne mind estimating the effect subdural implan- 
tation setting true internal pachymeningitis. 
Traumatic into the subdural space not 
necessarily confined the cerebral hemisphere opposite 
which the trephine aperture made; the subdural space 
the opposite side may also contain thin layer blood. 
Blood may also effused into the sub-arachnoid space 
(Experiment 7), for operating membrane 
delicate the dura mater cats and dogs not 
always possible avoid injuring the pia mater.’ 

Another source fallacy the experimental implan- 
tation subdural membrane arises from injury the 
membranes the brain (apart from hemorrhage) occurring 
during operation. This may readily supposed 
capable producing such changes swelling nuclei 
and dilatation blood-vessels, which are among the earliest 
changes occur hemorrhagic internal pachymeningitis 
occurring the human subject. With the view eliminat- 
ing the influence possible influence injuries inflicted 
during operation, two precautions were taken. the first 
place, judging the effect experimental implantation 
producing internal hemorrhagic pachymeningitis, 
note taken the marked changes, chiefly reparative 
character, occurring the immediate neighbourhood the 
implanted membrane and the sutures the dura mater. 
inevitable that changes this situation, unless 
striking and considerable altogether exclude the sole 
influence simple trauma, must disregarded, and 
attention specially directed changes occurring outside 
the actual area operation. the second place, series 
control operations was made which the procedure was 
identical with that practised the implantation experi- 
ments with fresh subdural membrane, except that the 

into the subdural and sub-arachnoid spaces may occur 
avoided, this commonly leads such hemorrhage, spreading upwards and 
downwards from the site injury. from rupture distended 
surface veins during removal the brain not always avoidable. The 


liability its occurrence lessened bleeding the animal before removing 
the brain. 
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pellicle employed had previously been sterilised immer- 
sion for three weeks absolute alcohol, followed three 
minutes’ boiling water immediately before insertion. 
the former experiments eight were made, and the control 
experiments were the same number. 

The results this double series experiments are given 
Table arranged, for convenience reference, not 
the order which they were made, but according the 
occurrence change the dura mater subdural space. 
the animals were kept alive for from eighteen 
twenty-six days, but two were kept for fourteen weeks. 

The source the membrane used, which was obtained 
from four necropsies, stated the case the first series, 
and reference Tables and II. will noted that 
staining methods showed the absence bacteria, while 
portions the membranes used, placed agar the time 
post-mortem examination, also remained sterile. all 
but two (Experiments and these cases the membrane 
used exhibited intravascular filaments. appendix 
this section short account each individual experiment 
given. 

After the operation the animals showed ill effects 
attributable the subdural implantation. The wound 
every case healed first intention without any sign 
sepsis. Seven the animals (Experiments 11, 12, 
13, 16) subsequently did not take their food well, 
exhibited other indication impairment general health, 
accompanied sneezing and running from the nose. 
After death these cases the mucous membrane the 

frontal sinuses was found reddened and swollen, and 
the frontal sinuses some cases contained clear blood- 
stained fluid. Other animals, not operated upon, also 
suffered from the same coryzal condition. four (Experi- 
ments 11, 14) the animals operated upon, 
subcutaneous false bursa formed, varying size from 
shilling threepenny-bit, the walls which were 
smooth and usually blood-stained, while the cavity one 


case contained few clots blood, remaining empty 
clot fluid the remaining cases. clear that these 
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subcutaneous false the site the operation wound, 
formed the result the movements the animal during 
the process healing. 

The microscopical examination the dura mater and 
pia-arachnoid cats and dogs necessarily difficult owing 
the extreme thinness the membranes. Their in- 
vestigation after experimental implantation 
required considerable amount patient and careful work. 
The hardening agent employed was all cases alcohol, 
and paraffin embedding was used. The sections dura 
and pia were usually oblique, but transverse sections were 
also made. The staining methods employed included 
every case, Gieson’s, Loeffler’s, Gram’s, Weigert’s (fibrin) 
and Unna-Taenzer’s (elastin). The dura and pia were 
examined the site implantation, some distance 
from the trephine aperture the side operation, and 
the opposite side. 

The changes actually met with the meninges the 
animals operated upon were, fact (except the imme- 
diate area implantation), few number and slight 
degree. describing the results experimental implanta- 
tion, will convenient first take the changes induced 
the area operation, and next the condition the 
meninges some distance from the trephine hole. The 
latter changes will described first irrespectively the 
nature (sterile otherwise) the membrane implanted, 
and subsequently comparison made between the results 
the control and the actual experiments. This again 
will necessitate further comparison between post-experi- 
mental changes and those constituting human hemorrhagic 
internal pachymeningitis. 

the site implantation the dura, the end about 
three weeks, was found adherent externally the temporal 
muscle and internally the membrane inserted, and the 
pia-arachnoid all round. The muscle fibres adherent 
the dura were striated faintly longitudinally, but had for 
the most part lost their transverse striation and presented 
hyaline aspect their nuclei were increased. Some the 
fibres were much atrophied. The portion false mem- 
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brane inserted had lost its translucent, grey, cedematous, 
hemorrhagic character, was much smaller, drier and more 
opaque, and had assumed brownish colour. Sometimes 
trace the membrane could found. micro- 
scopical examination the remains the membrane, when 
present, consisting small amount débris, showed 
definite structure, staining darkly and diffusely (with 
and methylene-blue). There was abundant 
infiltration cells, some with single, some with partite 
nuclei, possessing variable amount cytoplasm. Pig- 
ment cells were very rarely seen. Lying between the cells 
great profusion were collagen bundles, which, blending 
with the dura and pia, made the latter membranes difficult 
distinguish. upon the cortex was much fairly 
loose fibroid tissue, somewhat resembling that the human 
pia-arachnoid when thickened over atrophied brains, but 
coarser and not richly provided with cells, and not 
exhibiting profusion blood-vessels. The endothelial 
cells which form striking layer the normal pia- 
arachnoid were absent. Few pigment cells were 
found. These changes were most marked and about the 
sutures the dura, and further outwards gradually merged 
into the normal condition the meninges, became con- 
tinuous with the slighter changes about described 
occurring over the more distal portions the cerebrum. 
the site implantation the tissues were slightly 
brownish-grey colour, but definite yellow staining was 
noted. The cerebral cortex opposite the area operation 
showed usually surprisingly little change. The different 
layers cells usually showed obtrusive alteration 
aspect, and the molecular layer was some the animals 
apparently unchanged. other animals, however, there 
were changes the first layer the cortex; presented 
opposite the implanted membrane somewhat vacuolated 
occasionally mononucleated multinucleated 
cells penetrated within for short distance and small 
numbers sometimes, again, some the vessels descending 
into the cortex exhibited perivascular cell-infiltration for 
short distance, the vessel walls were thickened and 
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tinted readily with stains; and, finally, three cases 
collagen bundles had descended into the molecular layer. 
small amount yellow softening, visible the naked 
eye, was not uncommon. all these cases the pia had 
evidently been injured the time operation. one 
case the membrane used had been inserted, part any 
rate, into the sub-arachnoid instead the subdural space. 
The neuroglial feltwork covering the cortex did not appear 
have undergone any increase. Careful examination 
failed reveal the presence fibrin-like filaments the 
vessels elsewhere. the two animals kept fourteen 
weeks after operation was difficult recognise with 
certainty any remains the membrane implanted, fibrosis 
was more advanced and fewer cellular elements were seen. 
already stated, case were micro-organisms found 
the area operation. 

the meninges lying outside the immediate area 
operation the changes found were, contrast those 
present this area, few number and slight degree. 

most, but not all cases (ten out sixteen), the 
nuclei the inner layer the dura were well defined 
(Experiment 5), large size (Experiments and 14), 
distinctly swollen (1, The endothelial 
and other nuclei the pia arachnoid were, the same 
cases, unusually distinct, though their appearance was gene- 
rally less striking than those the dura. The nuclei 
the normal dura and pia cats and dogs vary character 
different sections, but are usually very flattened 
even shrivelled aspect, contrast their fulness 
the cases enumerated above. This change character, 
did distance from the trephine area, 
presumably was the consequence the operative interfer- 
ence, and was accompanied the other changes described 
below. The alteration the dural nuclei was, however, 
confined increase size; increase number 
occurred. the case the pia arachnoid the nuclei 
normally visible were variable both aspect and number, 
and was therefore more difficult recognise increase 
number. can, however, confidently affirmed that 
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clearly recognisable increase occurred outside the trephine 
area after experimental interference. two cases (Experi- 
ments and 10) the granules the mast cells the dura 
were stained, but all the remaining cases these granules 
had been discharged. 

the subdural space blood pellicle four cases 
(Table III.) was recognisable inspection, and could 
scraped off the membranes. two these, however 
(Experiments and 9), the pellicle resulted from 
rhage occurring during decapitation, and the blood effused 
was unaltered, very slightly changed, and particular 
was free from cells; these pellicles, therefore, had rela- 
tion the operation. the remaining two cases (Experi- 
ments and 2), which hemorrhage was observed 
occur the time operation, and was feared that the 
amount was not inconsiderable, the pellicles were darker 
and more brownish tint, the outlines the red cells were 
not always recognisable, and places the layer blood 
presented eroded appearance. addition free cells 
were found the substance the pellicle. These were 
usually provided with single rounded nucleus, staining 
darkly when small and more lightly their size increased, 
and were surrounded variable amount cytoplasm. 
There were, however, also cells with irregular partite 
nuclei. few the cells present contained pigment 
masses yellowish-brown colour. Good plasma stain- 
ing could not obtained, nor were most cells met with 
the Some was times experienced 
making out the characters the cells, owing the dark 
colour the subdural pellicle. Capillaries were met with 
infrequently the blood film; their contents were free 
from fibrin filaments. collagen bundles could 
defined the subdural layer. clear that the latter 
two pellicles (Experiments and had their origin 
blood effused into the subdural space, result the 
operative procedure. another case (Experiment 11) 
thin pellicle formed, which presented opaque character, 
and did not stain yellow Gieson’s method. red 
blood cells were recognisable it, though few free cells 
not containing pigment were noted. 
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two other cases (Experiments and 13) the dura 
mater presented yellowish colour, and first sight 
was thought that subdural pellicle had formed. 
scraping the inner surface the dura, however, pellicle 
could removed, and the aspect the dura remained 
unaltered. microscopical examination was found that 
the inner layer the dura stained yellow Gieson’s 
method. There was, however, blood film the dura, 
which, except for the altered staining reaction the 
collagen bundles its inner layer and the large size its 
nuclei (Experiment only), was unchanged character. 
both these cases subdural hemorrhage had been pro- 
duced the time operation tearing across the fine 
vessels passing from dura pia arachnoid, that the 
conclusion the operation blood was present 
quantity the subdural space prevent the brain from 
being seen through the dura. The circumstance that 
blood pellicle formed seems explicable the assump- 
tion that the blood effused into the subdural 
space occurred, leading absorption without cell invasion, 
but causing staining the dura and altering its reaction 
dyes. both these cases the pia arachnoid also stained 
yellow Gieson’s owing its lesser thickness 
its staining was not conspicuous was that the 
inner layer the dura. 

five other cases (Experiments 14, 16) the 
membranes which did not appear markedly tinted when 
examined with the naked eye, were stained yellow 
Gieson’s method. each case the dura was stained, 
and two cases the pia also, while one case the adjoin- 
ing part the molecular layer the cortex was also 
tinted. these cases pellicle was present the 
subdural space, nor were any pigment cells seen. The 
explanation this staining appears the same 
that already given, namely, that effusion blood originally 
occurred upon near the membranes which subsequently 
stained, hemolysis then taking place, and the tissues all 
round being occurs the skin lying over 
subcutaneous blood extravasation. the two cases 
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which subdural pellicles had formed before the animals 
were killed, yellow staining the inner layer the 
dura the pia-arachnoid took place Gieson’s 
method. 

the subdural space free cells occurred the blood 
film which formed two cases subsequently operation 
(Experiments and 2), already described. Experi- 
ments and 11, few pigment cells were found here 
and there the subdural space, and were accompanied 
free cells and 9). The latter were irregularly 
distributed, were very few number, not forming 
distinct layer, and the meninges, will noted, were not 
stained yellow Gieson’s method. good idea the 
appearance the free cells afforded the figures just 
referred to. 

Beyond the above changes there nothing further 
note the membranes the brain, the subdural space 
after the operative procedure. There was vascular dila- 
tation observable. very careful search failed reveal 
any separation fibrin either the site implantation 
distance therefrom. There was development 
fibrous tissue the trephine area only, not elsewhere. 
Experiments and there were very few capillaries 
the subdural pellicle, but none formed the extra- 
implantation area any the remaining experiments. 

sum up, the changes found over the brain after 
operation were limited (excluding the events occurring 
the actual area operation) (1) swelling the 
nuclei the membranes the brain, chiefly the inner 
layer the dura mater (10 the forma- 
tion subdural blood pellicle Experiments), 
yellow staining the membranes visible the naked eye 
revealed Gieson’s method Experiments), and 
(4) the appearance free cells pigmented otherwise 
the subdural space Experiments), rarely accompanied 
few new capillaries (in Experiments and 2). 

Comparing these changes with those occurring the 
human subject, will seen that case has 
progressive process been started spreading from the site 
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implantation. increase size the nuclei the 
inner layer the dura occurred, true, distance from 
the site implantation, but increase number 
these nuclei took place, dilatation the capillaries 
the inner layer the dura occurred, separation 
fibrin was noted, and subdural pellicle all compara- 
ble that occurring human hemorrhagic internal 
pachymeningitis. Furthermore, except the site 
implantation, where processes repair were set up, 
new formation fibrous tissue occurred the subdural 
space. Recent subdural hemorrhages, which form 
striking feature the process occurring the human 
subject, were absent. 

remains now considered whether the changes 
met with bore any relation the insertion sterilised 
place non-sterilised membrane. review the 
experiments reveals the fact that changes outside the trephine 
area occurred more frequently when non-sterilised mem- 
brane was inserted, but were not confined these cases. 
Thus, swelling the nuclei the inner layer the dura 
occurred all but two (Experiments and the first 
series which non-sterilised material was used, but only 
four the control experiments. subdural blood pellicle 
formed prior death two (Experiments and the 
former, but not any the controls. Free cells were 
found the subdural space Experiments and 
the first series, and Experiments and the second 
series. clear, therefore, that though changes occurred 
the cerebral membranes the sixteen animals operated 
upon more frequently when non-sterilised membrane was 
used, yet such changes can also occur after pure control 
operations, and are therefore not any way distinctive 
the former. true that blood pellicle occurred after 
operation only two the first series. This led 
first suspect that true hemorrhagic pachymeningitis 
had occurred, but further observations dispelled this view, 
though attempt reproduce this condition two the 
controls (12 and 13) failed, apparently owing hemolysis 
occurring the blood effused. Why hemolysis should 
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occur some cases but not others not easy 
explain. well known that the injection the blood 
one animal into the veins another may lead 
and this factor may have been effective setting free 
hemoglobin the first series experiments, but such 
suggested explanation may not apply the second series, 
which sterilised membrane was employed. 

fact which not brought out Table but which 
has important bearing upon the causation the changes 
found after operation, the circumstance that these latter 
are less marked the less the trauma, and thus tend 
become few absent the later experiments, which 
greater facility operation had been acquired. Three 
the changes occurring outside the trephine area, namely, the 
formation blood pellicle, the presence free cells 
sparse numbers, pigmented not, and yellow staining 
the membranes, are changes which necessarily follow the 
effusion blood sub dura resulting from operation. The 
swelling the nuclei the membranes may possibly have 
some relation the same event. was, however, absent 
Experiment 12, which yellow staining was visible 
the naked eye. Perhaps the occurrence nuclear swelling 
not great have met with the dura 
cat, not operated upon, which appeared quite healthy 
the time was killed. already mentioned, most the 
animals exhibited redness and swelling the mucous 
membrane the frontal sinuses, but not all clear 
that this was factor changing the aspect the nuclei 
the inner layer the dura. 

the implantation area reparative changes occurred, 
consisting the formation abundance connective 
the meshes which free cells occurred. The 
appearance section did not differ markedly from that 
ordinarily noted aseptic operation wounds, and the cases 
which non-sterilised membrane was employed 
essential particular from those which the mem- 


Practitioner, London, 1900, vol. 65, pp. 672, 683; also 1901, vol. 66, pp. 
499-516. 
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brane inserted had been previously sterilised. There were 
very few pigment cells recognisable and about the im- 
plantation area, dilated vessels were not encountered, fibrin 
was not formed, hemorrhages were not met with, and 
there was appearance cedema. obvious, there- 
fore, that process occurred the implantation area 
which could with propriety compared human hemor- 
rhagic internal pachymeningitis. 

The results the implantation subdural membrane 
beneath the dura animals, the eight experiments here 
described, have been, therefore, entirely negative, far 
the production progressive hemorrhagic process com- 
parable that occurring the human subject concerned. 
The changes occurring, with the doubtful exception 
swelling the nuclei the inner layer the dura, and 
less frequently the pia-arachnoid also, resulted from 
followed upon subdural hemorrhage occurring the time 
operation. the condition found Experiments and 
the term traumatic internal pachymeningitis has been 
given, but the term applied what comparable 
simple process repair deprecated. 

must, however, observed that the brains the 
animals employed were quite healthy, while the cases 
recorded Table which the subdural membranes 
were obtained, there was more less wasting the 
brain mantle, with correspondingly marked changes the 
meninges and excess fluid the sub-arachnoid and 
ventricular spaces. Implantation portion false 
membrane cannot expected reproduce 
internal pachymeningitis unless this process infective 
one, and even this case may conceivably unable 
set the morbid process except brain which 
atrophied. If, however, hemorrhagic internal 
meningitis process dependent upon the separation 
fibrin, due altered metabolism brain tissue not forming 
the observations recorded above, then such implantation 
necessarily fails set progressive process membrane 
formation. 
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SUMMARY. 


The observations recorded the preceding may 
briefly summarised follows 

(1) Intravascular separation fibrin apparently 
constant event subdural membrane formation. 

(2) Subdural membranes are free from micro-organisms 
revealed staining methods. The results attempted 
culture upon agar, though not always negative, indicate that 
during life such membranes are free from bacteria. 

(3) Experimental implantation false membrane into 
the subdural space cats fails set progressive 
process membrane formation. The few changes which 
occur outside the operation area are comparable process 
repair. 

Finally, the view may advanced that pachymeningitis 
interna morbid process, which the 
essential lesion separation fibrin, usually within 
the blood-vessels upon which the other changes this 
condition are largely not chiefly dependent. 


DESCRIPTION EXPERIMENTS. 


Experiment cat was trephined over the left cerebral 
hemisphere and the dura mater exposed. All having 
been arrested, small opening was made into the dura and 
portion subdural membrane, about large mustard-seed, 
obtained twenty-four hours previously from Case (Tables and 
introduced between dura and pia. (During the interval 
between the autopsy and the operation the subdural membrane 
was preserved sterilised test-tube plugged with cotton-wool, 
temperature about 20°C.) The dura was then sutured and 
the wound closed. Throughout the operation careful attention 
was paid the maintenance asepsis, and the portions 
membrane remaining over were implanted agar, growth 
bacteria occurring (Table II.). Blood not inconsiderable 
amount was effused into the subdural space the time the 
operation. 

The animal showed ill effect after the operation, its general 
condition not being altered. the end nineteen days was 
killed. The external wound was then completely healed, 
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appearance suppuration being noted. Beneath the skin 
false bursa had formed, the walls which were blood-stained and 
the cavity which contained little blood-clot. The dura mater 
presented its inner surface, over both hemispheres, and also, 
less marked, over the cerebellum, thin reddish-brown pellicle. 
The pia arachnoid was also little reddened. this, the 
experiments, the remains the membrane introduced 
the time the operation were found much reduced size, 
changed brownish-grey opaque mass, adherent both dura 
and pia. 

microscopical examination layer altered blood, varying 
thickness from about downwards, was found both sides 
adherent the dura mater, covering the cerebrum. Frequently 
this presented eroded appearance its outer surface 
contact with the dura, where occasionally capillaries could 
recognised. upon and within this blood-pellicle, which 
red cells with more less altered outlines were recognisable, 
mononucleated cells were found, exhibiting very variable amount 
protoplasm some the larger these cells contained, some- 
times large amount, reddish-brown pigment evidently derived 
from red cells. dilated blood-vessels were seen the pellicle 
the inner layer the dura mater. fibrin filaments were 
discovered. The nuclei dura and pia were swollen, but were 
not, apparently, increased number. The dura mater did not 
show any tendency yellow staining its inner layer 
Gieson’s method. Staining methods failed reveal the presence 
bacteria. 

The wall the false subcutaneous bursa was composed 
areolar tissue containing places muscular fibres, infiltrated 
irregularly with small cells, mostly mononucleated, some containing 
blood pigment. micro-organisms were seen. 

The portion subdural membrane implanted formed 
amorphous mass, much fragmented, staining deeply and diffusely 
with and with methylene blue, embedded fibroid 
tissue rich cells with single, horseshoe-shaped partite nuclei, 
and more less rich cell protoplasm, those the plasma-cell 
type predominating. Pigment cells were also met with, but were 
not common. the immediate neighbourhood the fragments 
implanted membrane few giant cells were seen surrounding 
applied the remains the membrane. the neighbourhood 
these remains the dura and pia fused together, that the latter 
could recognised with difficulty, and the cortex the cerebrum 
was short distance altered the disappearance part 


the natural structure its molecular layer, which here presented 
eroded aspect and was penetrated free cells with single 
partite nuclei, while some situations strands fibrous tissue 
penetrated the cortex. Opposite the implantation area the 
cortical vessels were places thickened and the seat marked 
perivascular infiltration plasma cells. Among the muscle fibres 
adherent the dura externally infiltration was also 
found. micro-organisms were found Gram’s and 
methods about the implanted membrane. 

This description the appearances the area operation 
applies without any important modification the remaining 
animals operated upon, and will not therefore further repeated 
detailing the results individual experiments. Examples 
and there was much more fibrosis and less cell infiltration 
the site implantation than the other experiments, and the 
remains the membrane could not recognised with certainty. 

Experiment 2.—Cat. Operative procedure before. Effusion 
blood beneath the dura was noted the time operation. 
The subdural membrane used this the preceding experiment 
was obtained twenty-four hours previously from Case 24, and 
exhibited growth bacteria when implanted agar (Tables 
and 

The animal, which exhibited ill-effect after the operation, 
was killed the end nineteen days. The external wound had 
completely healed, and subcutaneous false bursa had formed. 
small amount exudation was noticed the lower portion 
the trephine aperture, around piece wax used for arresting 
hemorrhage from the diploe. The opening the dura had 
healed, and was adherent the structures with which was 
contact. The inner surface the dura was reddish-brown 
tint, especially above the left frontal lobe and the under surface 
below both frontal lobes. The remains the membrane implanted 
were opaque greyish-brown colour, adherent the dura and 
pia, which had coalesced for short distance all round. 

microscopical examination, external the trephine area, 
altered blood was found lying upon the dura layer 
thick, and penetrating between its fasciculi. The individual 
red cells were some places little altered shape, other 
places they were much distorted, while sometimes their outlines 
were indistinguishable, again they were replaced yellowish- 
red granules diameter. Upon and within this 
collection blood were free cells sparsely scattered, mostly 
mononucleated, exhibiting sometimes little sometimes abundant 
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protoplasm. Many the cells contained reddish-brown pigment. 
Very few capillaries were seen the pellicle, and dilated 
vessels the inner layer the dura elsewhere. fibrin 
filaments could discovered. The proper nuclei the dura and 
pia were increased size, but did not appear increased 
number. There was slight tendency yellow staining, 
Gieson’s method, the inner layer the dura. staining 
and methods bacteria were found any 
the sections. The exudation round fragment wax, referred 
above, was made plasma cells. micro-organisms were 
present this exudation. 

Experiment 3.—Cat. Operative procedure before. 
blood was observed beneath the dura the time operation. 
The subdural membrane inserted was the size hemp-seed, 
and was obtained about twenty-four hours previously from 
Case 20. When placed upon agar growth bacteria occurred 
(Tables and 

untoward circumstance followed the operation, and the 
animal was killed the end twenty-one days. The wound 
was perfectly healed, and subcutaneous false bursa was 
present. There was some staining the tissues the area 
operation, which exhibited sigu inflammatory reaction. 
The inner surface the dura was reddened over both cerebral 
hemispheres vertex and base, and there was thick layer 
recent blood-clot over the medulla and adjoining part the spinal 
cord, produced during decapitation shortly after death. The 
remains the membrane implanted were pale brown colour, 
and reduced size; adhesions the membranes were found 
the neighbourhood. 

Outside the implantation area the nuclei the inner surface 
the dura and those the pia-arachnoid were somewhat 
swollen, but were not increased number. There was thin 
layer altered blood, which was difficult recognise red 
blood-cells, frequently only granular matter yellowish-brown 
colour being seen, lying upon the pia-arachnoid, but free cells 
beyond very small number multinuclear leucocytes, evidently 
derived from the effused blood, were seen, nor did any pigment 
cells make their appearance the sections. 
arachnoid stained slightly yellowish Gieson’s method. 
dilated blood-vessels were seen, nor were any fibrin filaments 
recognisable. The absence new cells, taken itself, indicates 
that the blood the subdural space was effused during decapi- 
tation. 


Experiment 4.—Cat. Operation before. blood escaped 
beneath the dura the time operation. The subdural mem- 
brane was from the same source the preceding experiment, 
and was inserted nearly the same time after removal from the 
body. 

The animal showed ill-effect from the operation, but two 
weeks later suffered from attack coryza. was killed 
the end fourteen weeks. The dura mater then appeared per- 
fectly healthy had dead white colour and exhibited 
yellow staining. The pia-arachnoid was also unchanged. The 
mucous membrane the frontal sinuses was reddened. The 
membrane implanted had become pale brownish colour and was 
reduced size. was adherent dura and pia, and opposite 
the cortex showed some yellow softening. 

microscopical examination the nuclei the dura generally, 
but mostly its inner layer, were found slightly swollen 
over the vertex both sides. increase number these 
nuclei was noted. distinct subdural pellicle was present, but 
free cells, generally mononucleated, occasionally with multipartite 
horse-shoe nuclei, with variable amount protoplasm, some- 
times containing blood-pigment, were found both and within 
the inner layer the dura, and few places very thin layer 
altered blood was recognisable over small area the mem- 
brane. Gieson’s method there was yellow staining 
the inner layer the dura. The nuclei the pia-arachnoid did 
not appear increased number. There were dilated 
vessels, and fibrin filaments were present. 

bacteria were found any the sections staining 
and Gram’s methods. 

Experiment 5.—Cat. Operative procedure before. There 
was small escape blood under the dura the time opera- 
tion. The subdural membrane used was obtained about twenty- 
two hours previously from Case 18, and exhibited growth 
bacteria when incubated agar (Tables and 

The animal exhibited ill-effect from the operation, and was 
killed the end nineteen days. The wound was then perfectly 
healed subcutaneous bursa was present. The dura mater 
appeared quite natural. There was subdural pellicle. The 
pia-arachnoid was slightly congested. The portion membrane 
inserted beneath the dura was difficult recognise the meninges 
its neighbourhood were adherent. 

The the dura mater were somewhat swollen its 
inner surface, which places stained yellow Gieson’s method. 
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There was subdural pellicle, nor were any pigment cells seen. 
The nuclei the pia-arachnoid were well defined, but were not 
increased number. dilated vessels were noted, nor could 
any fibrin filaments demonstrated. 

The sections examined gave, and methods, 
evidence bacteria. 

Experiment 6.—Cat. Operative procedure before. 
blood passed beneath the dura the time operation. The 
subdural membrane was from the same source the preceding 
experiment. 

The animal exhibited ill-effect after the operation. was 
killed the end nineteen days. Union the edges the 
wound was complete, and subcutaneous bursa had formed. 
The dura mater and pia-arachnoid were quite natural aspect, 
and subdural pellicle was seen. The débris the membrane 
placed the subdural space were brownish colour, and were 
adherent dura and pia. 

microscopical examination some the nuclei the inner 
layer the dura and the pia, outside the trephine area, were 
found swollen, but did not appear increased number. 
The inner layer the dura was stained deeply yellow 
Gieson’s method. Some its basophile cells retained their 
granules. free cells were recognisable the subdural space, 
and cells containing pigment were present. The nuclei the 
pia-arachnoid were flattened, and were oval irregular outline, 
without clearly recognisable cytoplasm. There were nuclei 
which were free from flattening, and partite nuclei were seen. 
The capillaries the molecular layer the cortex were slightly 
distended, and their walls were slightly thickened and stained 
with unusual distinctness. 

The sections were free from bacteria. 

Experiment 7.—Cat. Operative procedure before. piece 
subdural membrane the size small pea, obtained twenty- 
two hours previously from Case was inserted under the dura. 
Implanted agar, growth bacteria occurred. blood was 
noted under the dura the time operation. 

The animal recovered completely from the operation, and was 
killed eighteen days later. The external wound was then com- 
pletely healed. There was small false bursa the size 
threepenny-bit beneath the integument, the walls which showed 
some blood-staining. The dura over the cerebrum was slightly 
congested the pia remained natural aspect, and pellicle 
could discovered. The membranes covering the cerebellum 
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were normal. There was some effusion blood into the sub- 
space, occurring during decapitation. The remains 
the membrane implanted were grey colour and adherent the 
surrounding structures. 

The inner layer the dura mater stained 
method deep yellow, did the superficial layer the 
pia. some situations thin layer blood was found the 
sub-arachnoid space, the outlines the red cells being usually 
ill-defined. The nuclei the inner layer the dura and the 
pia were larger than usual, but increase number nuclei 
was noted, and free cells, pigment-holding otherwise, were 
found the subdural space. From the absence free cells, and 
particular pigment cells, follows that the layer blood 
effused was produced subsequent death. represents the 
hemorrhage into the sub-arachnoid space during decapitation. 
There were dilated vessels the dura, and fibrin filaments 
could found. 

any the sections. 

Experiment 8.—Cat. Operative procedure before. 
blood was effused beneath the dura the time operation. The 
subdural membrane was from the same source the preceding 
experiment, and was inserted nearly the same period after 
removal. 

The animal exhibited ill effect from the operation, but 
subsequently was affected with coryza. the time death, 
eighteen days later, the wound was perfectly healed, and sub- 
cutaneous false bursa was noted. The mucous membrane the 
frontal sinuses was injected, swollen, and covered with mucus. 
The dura mater and pia-arachnoid were everywhere free from 
congestion and quite natural aspect. subdural pellicle was 
present. The piece false membrane implanted was white 
colour. Adhesions had formed its neighbourhood, and the 
cortex opposite exhibited very small area softening. 

The dura mater and pia-arachnoid appeared quite normal 
microscopic characters. Their nuclei were not definitely swollen 
nor increased number. There was subdural pellicle. 
dilated blood-vessels were seen, nor were any fibrin filaments 
found. The inner layer the dura did not stain yellow 
Gieson’s method, and pigment cells were seen. 

and Gram’s method failed reveal the presence 
micro-organisms any the sections. 

Experiment 9.—Dog. Operative procedure before. There 
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was blood observed beneath the dura the time operation. 
Sterilised membrane was inserted. The animal was affected with 
dry eczematous condition, chiefly over the head and the 

Complete recovery took place after the operation. Animal 
killed and then decapitated twenty-six days later. Wound 
completely healed, sign sepsis, subcutaneous false bursa. 
Both frontal sinuses were congested, and contained clear, slightly 
reddish fluid. the vertex the subdural space contained thin 
layer dark red blood, chiefly the left side. the base over 
the cerebrum, pons and medulla was large collection blood 
about half millimetre thick was difficult say whether this 
was situated the subdural the subarachnoid space, 
both. The blood was effused during decapitation. The remains 
the membrane inserted were whitish-grey colour, surrounded 
adherent meninges. 

microscopical examination thin layer unaltered blood 
was found the inner surface the dura the vertex. The 
dura, however, showed tendency yellow staining 
Gieson’s method. There appeared increase cells, 
though the nuclei the dura and pia were somewhat swollen. 
pigment cells were found. There were dilated vessels, and 
fibrin filaments were recognisable. 

bacteria were found any the sections. 

10.—Dog. Operative procedure before. 
any blood escaped beneath the dura the time 
operation. Sterilised membrane inserted. 

The operation was unattended any ill effect. The animal 
was killed the end nineteen days, when the wound was 
completely healed. subcutaneous false bursa was present. 
The dura mater was slightly pellicle was seen 
its inner surface, which was shiny aspect. The pia-arachnoid 
was very slightly congested. 

The dura mater presented marked change. Its inner layer 
showed some tendency stain yellow Gieson’s method. 
There was places its inner surface thin deposit blood, 
the red cells which were very little altered aspect. This 
was probably effused the tearing vessels passing between 
the dura and pia occurring the time removal the brain. 
very few free cells were seen the inner surface the dura, 
some which contained blood pigment. The nuclei the dura 
mater were not swollen. The pia-arachnoid was natural 
aspect. dilated vessels were seen and fibrin filaments were 


recognisable. Basophile cells, from most which the granules 
were being discharged, were generally present the dura. 

micro-organisms were present. 

Experiment Operative procedure before. There 
was scarcely any blood beneath the dura the the 
operation. Sterilised membrane inserted. 

ill effect from operation. Animal killed the end 
twenty-six days. Wound healed. sign sepsis. small 
subcutaneous bursa was found beneath the line incision. 
Mucous membrane the frontal sinuses was congested. The 
dura mater over the cerebrum exhibited reddish-brown pellicle 
its inner surface the side implantation. Slight congestion 
pia-arachnoid. 

The nuclei the inner surface the dura and the pia were 
swollen, and the latter may have undergone some increase 
number. There was yellow staining the dura pia 
Gieson’s method. some places the subdural space exhibited 
layer opaque material not staining yellow and apparently 
containing very few free cells. Pigment cells are very rarely 
seen where this amorphous material present; very few 
pigment cells are seen lying the dura elsewhere. not 
easy determine the nature this thin layer lying between dura 
and pia; cannot recognised made altered bloods, and 
does not retain the stain Weigert’s fibrin method. new 
vessels are seen, nor are any fibrin filaments recognisable. 

micro-organisms were found any the sections stained 
Gram’s and methods. 

Experiment 12.—Cat. Operative procedure before. 
Hemorrhage into the subdural space was intentionally produced 
the time operation. Sterilised membrane inserted. 

The animal showed ill effect after the operation, and was 
killed the end twenty-one days. The wound was then 
perfectly healed. The mucous membrane the frontal sinuses 
was congested, but the sinuses themselves were free from fluid. 
The inner surface the dura mater, also the pia-arachnoid, 
was generally yellowish tint, especially over the tip and base 
the frontal lobe the side operation (left) and about the 
great longitudinal fissure, but subdural pellicle was recognisable. 
The remains the membrane inserted were greyish-white 
colour, adherent the surrounding tissues. 

microscopical examination the pia-arachnoid and inner 
layer the dura mater were found stain déep yellow 
colour Gieson’s method, but layer blood was found 
the subdural space, the walls which were close apposition. 
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The nuclei the dura and pia were not swollen, nor were they 
increased number. pigment cells were present, nor were 
any fibrin filaments recognisable. None the vessels the 
membranes were dilated. 

The staining the dura and pia, unattended the presence 
pigment cells, appears indicate that the the 
blood effused the time the operation rapidly dissolved out 
the red cells, that blood film was formed the subdural 
space and phagocytosis red cells occurred. 

bacteria were recognisable any the sections. 

Experiment 13.—Cat. Operative procedure as_ before. 
Hemorrhage into the subdural space was intentionally produced 
the time operation, and was greater than the preceding 
experiment. Sterilised membrane inserted. 

The operation was not followed any recognisable ill-effect. 
the expiration fourteen weeks the animal was killed. The 
wound had completely healed. The frontal sinuses were reddened, 
but were free from fluid. There was subcutaneous false bursa. 
The inner surface the dura mater was yellowish tint the 
vertex over the cerebrum the side (left) operation, and 
less extent the opposite side, while the base the dura was 
unchanged There was recognisable subdural pellicle. 
The pia-arachnoid was free from congestion, but was also tinted 
yellow over the cerebrum. the situation which portion 
sterilised membrane had been implanted the subdural space 
newly formed fibroid tissue was found, which caused adhesions 
the neighbouring structures. 

microscopical examination was found that, Gieson’s 
method, the inner layer the dura mater, the pia-arachnoid, and 
places the immediately adjacent portion the molecular layer, 
stained yellow colour. The subdural space was quite 
empty. The nuclei the dura and pia were generally large 
size, but had not undergone any increase There were 
pigment cells. None the blood-vessels were dilated, and 
fibrin filaments were present. 

Staining methods failed reveal the presence bacteria 
any the sections. 

Experiment 14.—Cat. Operative procedure before. There 
was very slight hemorrhage beneath the dura the time 
operation. Sterilised membrane inserted. 

ill-effect after operation was noted. Animal killed the 
end eighteen days. Wound completely healed. There was 
small blood-stained bursa the site operation. The dura 


pellicle could recognised its inner surface. The pia-arachnoid 
was slightly congested. The débris false membrane implanted 

was found situated the outer part the cortex, which 

was softened all round. The dura and pia were adherent for 

short distance the site implantation. 

The inner layer the dura mater was places stained yellow 
Gieson’s method. The nuclei the dura and pia were 
large size, but were not increased number. free cells, pig- 
ment-holding otherwise, were found the subdural space. 
dilated vessels were seen, nor were any fibrin filaments present. 

bacteria were present the sections. 

Experiment 15.—Cat. Operative procedure before. 
blood was seen beneath the dura the time operation. 
Sterilised membrane inserted. 

ill effect followed the operation. The animal was killed 
the end nineteen days. The wound was completely healed. 
The dura was free from congestion, and was unaltered aspect 
except for slight roughness the base. subdural pellicle. 
Pia-arachnoid slightly congested. The remains the false mem- 
brane inserted were yellowish-brown colour, attached the 
inner surface the dura, which was not adherent the pia 


mater was free from congestion and unaltered aspect. 
7 
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any extent the site implantation. 
change was noted the meninges outside the operation 
area microscopical examination. There was pellicle the 


subdural space. free cells, dilated vessels fibrin filaments 
were recognisable. 
micro-organisms could bedemonstrated staining methods. 
Experiment 16.—Cat. Operative procedure before. Scarcely 
any was seen beneath the dura the time operation. 
Sterilised membrane inserted. 
Operation was not followed any ill effect. The animal was 
killed the end twenty-six days. The wound had completely 
healed. sign sepsis. There was subcutaneous bursa, 
the tissues the area operation were still blood-stained. 
The right frontal sinus was congested and contained bloody fluid 
the left frontal sinus was congested but was free from fluid. The 
dura mater was unaltered aspect, and presented pellicle 
its inner surface. Pia-arachnoid slightly congested. The dura 
was adherent the pia the site implantation. 
The inner surface the dura was some situations stained 
yellow Gieson’s method. The nuclei its inner layer were 
not swollen. one place few red blood-cells were found lying 
the outer surface the dura. subdural pellicle was found. 
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The nuclei the pia-arachnoid did not appear increased 
number. pigment-cells were seen. Dilated vessels were not 
encountered, and fibrin filaments were absent. 

bacteria could recognised staining methods. 


DESCRIPTION THE 


1.—Section dura mater affected with internal hemorrhagic pachy- 
meningitis. The morbid process advanced. Below seen the dense 
fibrous tissue the dura. The rest the section occupied the newly- 
formed membrane, which about third millimetre thick, made 
delicate connective tissue strands arranged parallel the surface, and covered 
externally with layer fibrin, the fibrils which are readily recognisable. 
The laminated and character the false membrane obvious. 
There are numerous elongated, more less flattened, darkly-stained nuclei 
seen, whose cytoplasm not distinctly outlined. Besides these nuclei, 
others, which are less deeply stained and are sometimes smaller, and are 
surrounded much cell-protoplasm, are seen lying upon the connective 
tissue strands, which they are loosely adherent, being occasionally arranged 
side side Five dilated blood-vessels are seen. 

The fibrin the surface exhibits few nuclei. extravasation 
blood has occurred and pigment cells are seen. 

The flattened nuclei the newly-formed layer are larger than those seen 
the inner surface the dense fibrous layer the dura. 

Gieson’s stain. 250. 


2.—Surface section recent grey cedematous subdural pellicle, 
not exhibiting extravasation blood cells containing blood pigment. 
the lower part the section seen the inner layer the dura mater, con- 
sisting closely-packed connective tissue strands, the nuclei the surface 
being large and numerous. The false membrane made fibrin fila- 
ments, together with vessels new formation and large size, though not fully 
distended. Free cells are also seen, especially near the dura. The outline 
the cells somewhat indistinct. Some granular material also seen. 

Weigert’s fibrin stain. x75. 


triangular area, bounded blood-vessels, seen fig. 
more highly magnified. The individual fibrin filaments which are extra- 
vascular are more clearly seen, also the granular material accompany- 
ing, and places closely adherent to, the filaments. cells with 
abundant granular protoplasm and irregular outline are seen sparsely 
scattered through the section. few nuclei are also seen, mostly smaller 
and darker colour, not surrounded recognisable ring cytoplasm. 
The large oval flattened nuclei the endothelium the vessel wall are also 
seen. pigment cells are present, and the blood-vessels not contain any 
red blood-cells. few filaments the lower right hand corner are beaded. 
The shadows exhibited the section are cast portions the section not 
focus. 

Weigert’s fibrin stain. 600. 


4.— Section one the dilated blood-vessels the false membrane 
hemorrhagic internal number fibrin filaments, 
imperfectly stained and not occupying the whole the lumen the vessel, 
are present. Red blood-cells are seen and four white cells, two which 
contain abundant cytoplasm, one exhibiting addition blood pigment. 

Stained Gieson’s method. 550. 


— 


Fic. dilated blood-vessel from the same membrane. 
mass fibrin filaments darkly stained here seen, filling about third 
the interior the vessel. The filaments are uniform structureless 
character, varying thickness, and are cut across right angles and 
varying degrees obliquity. one place red blood-cells are seen lying 
between the fibrils elsewhere the skein fibrils free from red cells. The 
rest the lumen the vessel occupied red cells, which are commenc- 
ing break up. Five hyaline cells are seen, four which lie clear spaces 
among the red blood cells. 

Stained Weigert’s fibrin stain. 550. 


6.—Section dilated contained the false membrane 
Case 14. The lumen the vessel occupied red blood-cells, among 
which lie filaments, some large size, presenting irregularly septate 
character. The surface stains more deeply than the rest the filament, 
that transverse section hollow appearance results. The smaller fila- 
ments stain uniformly present irregular granular character. this 
case extravascular filaments, usually uniform, were met with considerable 
numbers. Micro-organisms were also present, but are not seen the figure. 

Weigert’s fibrin stain. 700. 


Fic. 7.—Secticn portion the inner layer the dura mater Case 
15, kept, together with the false membrane lying upon it, for five days 
agar Between the collagen bundles, which are lightly tinted, few 
filaments are seen stained. These not appear contained blood- 
vessel. The largest filaments are deeply stained, the smaller ones are lighter 
The former not exhibit divisions, but present irregular margins; 
the latter are septate, swollen places, even beaded, and stain more 
deeply the periphery and along the septa than elsewhere. contrast 
the preceding figure the changes are more marked the smaller than 
the larger filaments. The section exhibits micro-organisms which, however, 
are absent from the portion sketched. few nuclei are seen. 

Weigert’s fibrin stain. 450. 


8.—Section the inner layer the dura mater Experiment 10. 
The proper nuclei the dura are elongated, lightly stained, and little 
all swollen. the inner surface the dura (to the left the figure) new 
nuclei are apparent, smaller size and less flattened than the former, and 
staining more deeply. the cytoplasm surrounding some the latter 
altered (shown dark-coloured the sketch) seen masses 
varying size. blood-vessels are recognisable, any fibrin deposit seen. 

Stained Nissl’s method. 1,400. 


9.—The inner layer the same dura mater seen from above. Only 
the surface nuclei, which are chiefly new formation, are shown. Two 
kinds predominate, one large (but not large the elongated nuclei the 
deeper layers the dura) and lightly stained, the other small and darkly 
stained. The nuclei tend arranged groups. Numerous dark pigment 
masses very varying size are arranged about the largernuclei. The outline 
the cytoplasm the cells not seen owing the absence protoplasmic 
staining. blood-vessels are recognisable, nor any fibrin present. 

Staining and magnification above. 
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CASE TUBERCULAR TUMOUR THE SPINAL 
CORD CHILD TWO YEARS OLD. 


HUNTER, M.D., D.SC., 


Extra Physician the Royal Hospital for Sick Children and Assistant- 
Physician the Royal Infirmary, Glasgow. 


following case interest not only the record 
somewhat rare condition, namely, tubercular tumour 
the cord, but also account some the other morbid 
conditions which were found the cord and medulla 
microscopic examination. 


Wm. D., aged two years, was first seen out- 
patient the Children’s Hospital August 19, 1901. 
was subsequently admitted into the wards under the care 
Dr. Middleton, who has most kindly placed disposal his 
notes the case, and whom indebted for permission 
publish it. 

The history the patient was briefly follows. When six 
months old had whooping cough, but excepting that 
seemed have been fairly well till developed attack 
eleven months. recovering from this 
was and made but little attempt use his legs, 
though previous the illness could stand when holding 
Then, two months before admission, had second 
attack pneumonia,” and recovery his right arm was found 
quite powerless. Subsequent this some paresis was also noted 
the left arm. 

the time admission hospital was pale and rather 
ill-nourished child. The pupils were equal and reacted light 
There was internal strabismus the right eye. The head 
was turned towards the left shoulder, and some rigidity was 
made out the muscles the left side the neck. The right 
arm was completely paralysed and the muscles quite flaccid, but 
there was apparent wasting the muscle fibres: tendon 
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reflexes were obtained. The left arm still retained some voluntary 
movements, but there was certain amount rigidity, especially 
the upper arm muscles. The arm was kept the position 
pronation, with the fingers closed the palm the hand, and 
attempting supination the child evidently experienced good 
deal pain. 

The right leg was extended, and there was slight degree 
rigidity its muscles. voluntary movement was noted. 
There was some slight movement seen the left leg, but 
little rigidity. Both knee-jerks were exaggerated, the 
right more than the left. Ankle-clonus was easily obtained 
both. The plantar reflex was present the left but absent 
the right. The superficial reflexes all over the body were defec- 
tive, and sensation tested with needle was evidently very 
defective, especially the arms, but also the trunk and legs. 

There was spinal deformity, and the organs the chest 
and abdomen seemed quite normal. 

The child’s condition remained much above described till 
about the middle September, when unmistakable signs 
meningitis developed. From this date onwards unconsciousness 
was more less complete, and death supervened September 
29th. The temperature throughout ranged mostly between 100° 
and 101°, very few occasions reaching 


The post-mortem examination was made Dr. 
Ferguson, whom indebted for the following report, 
and whose courtesy have been permitted investi- 
gate the microscopic appearances the nervous system. 

Head.—The dura mater slightly increased thickness 
has intimate connection with the bones calvarium. 
The fontanelles are open. The surface the brain dry 
and glazed. There considerable distension the lateral 
ventricles with limpid fluid, and the entire ventricular 
system proportionately dilated, the fifth ventricle also 
showing dilatation. 

“There typical tubercular meningitis, distributed 
chiefly the base and along the sylvian fissures. Tubercles 
are exceedingly numerous. There are tubercular masses 
any part the brain. 

Spinal Cord.—The cervical enlargement distinctly 
more voluminous than normal, and soft inconsistency. The 
remainder the cord presents definite change naked 
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eye inspection. There practically fluid the spinal 
meninges (N.B.—Lumbar puncture had been performed 
during life), and they are apparently free from inflammatory 
exudation. 

tive change the myocardium visible the naked eye, 
and lesion the valves. 

“The right lung intimately adherent the apex, and 
its removal only effected tearing, which tubercular 
cavity the apex opened into. This subdivided into 
number intercommunicating loculi (none large), and 
some which least are bronchiectatic origin. There 
are scattered tubercles throughout the remainder the lung. 
The bronchial glands are enlarged and caseous. The left 
lung shows lesser tubercular infection. 

spleen, kidneys and liver are free from tubercles 
far this can affirmed naked eye scrutiny. The 
kidneys are anemic and the liver fatty. The mucous 
membrane the stomach catarrhal. The intestine 
contains numerous tubercular ulcers recent appearance. 
These are chiefly met with the lower part the ileum. 
The mesenteric glands are enlarged and partially caseous.” 

The pons, medulla, and cord were placed for twenty-four 
hours per cent. formol. After that certain segments 
were transferred Miiller’s fluid, the rest being retained 
formol solution fix them for Nissl’s stain. Sections 
from the former segments were stained Marchi’s and 
Weigert’s methods, and those from the other segments 
theonin and hematoxylin and eosin. 

more detailed examination the cord the swelling 
the cervical region mentioned the above report was seen 
occupy five segments (about one and half inches 
length), beginning the second pair cervical nerves and 

ending the seventh cervical. transverse section the 
cause this enlargement was found tubercular 
nodule, somewhat oval shape, about three-quarters 
inch length, and occupying the centre the cord, with 
but narrow rim cord tissue surrounding it. Its upper 
end occupied part segment three, and the nodule extended 
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through the whole segment four and the greater part 
segment five. Its greatest breadth was segment four, 
where measured transversely half inch. The general 
outlines the tumour transverse section are shown 
the diagrams. All the figures from the cord are drawn 
the aid the camera lucida, and they represent more less 
accurately the proportion size one transverse section 
another and the various elements which each contains. 
The first indication the tumour figure C,, which 
from the lower end the second cervical segment, 
possibly from the upper part the third cervical. 
section lies adjacent the upper end the tumour, and 
the deformity the gray matter the right side the 
section was doubtless due pressure the tumour, the 
upper end which occupied, most probably, the foramen 
indicated that part the section. The figures C,, C,, 
and all show succeeding levels the tumour. far 
can made out, the growth has commenced the right 
posterior horn, which has large extent been obliterated. 
The right anterior horn has also almost entirely been 
and few ganglion cells lying immediately along the 
right margin the tumour. The left anterior and posterior 
horns are uninvolved throughout. 

the ganglion cells this gray matter, astonishing 
how little alteration they really have undergone. sections 
the upper end the tumour (C;) the majority the cells 
the right anterior horn certainly show chromatolysis, 
fragmentation the Nissl-granules; but the nucleus most 
still remains central and the cells still retain their processes. 
Even the ganglion cells the margin the tumour, and 
which are being surrounded inflammatory cells, show but 
little change beyond some fragmentation the granules. 
the left anterior horn there also fair proportion 
cells showing commencing chromatolysis, but not many 
the right horn. levels and the ganglion cells 
this left anterior horn show practically the same appear- 
ances and acount the number cells this left 
horn these different levels confirms the impression that 
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very few cells have disappeared result the chromato- 
lytic process. Only four five cells are seen the 
remnants the right anterior horn and C,, but most 
these, though undergoing degenerative change, still retain 
their nucleus. 

The tumour itself certainly tubercular. Its centre 
has undergone caseation, and surrounded dense but 
somewhat narrow ring cell formation. The most dense 
parts the ring surround blood-vessels, and here round 
cells are most abundant. other parts the the 
round cells are mixed with spindle-shaped cells and 
epithelioid cells. Here and there, round the margin the 
tumour, groups cells are seen extending out short 
distance into the gray and white matter the cord, and 
inwards into the caseating centre. 

The white matter surrounding the tumour 
studied the Marchi sections but even here 
ever, that the pyramidal fibres remain intact, for 
degeneration found the motor tracts the eighth 
cervical, any the other Marchi sections lower 
down the cord. Judging, however, from the section C,, 
one would have looked for degeneration the right 
pyramidal tract, which this level must greatly 
flattened out, and close association with many degenerate 
fibres from other tracts. Both direct cerebellar tracts 
show degeneration, especially the right. Only the left 
posterior column remains, and its fibres have also under- 
gone degeneration. The right posterior column cannot 
recognised, and doubtless has been displaced the 
tumour. The left antero-lateral tracts contain some 
scattered degenerate fibres, but the right antero-lateral 
tracts are not clearly made out. 

The degenerated fibres above and below the tumour 
are indicated the diagrams. From these will seen 
that there marked degeneration the eighth cervical 
segment (C,) the posterior columns, being more intense 
the postero-external than the postero-internal tracts. 
noted, too, that the right postero-lateral 
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tract there wedge-shaped area giving reaction with 
the Marchi stain, but showing with Weigert’s method 
degeneration older standing than seen the 
other fibres this level. Both direct cerebellar tracts also 
contain degenerate fibres, and there are some few degenerate 
fibres scattered through the antero-lateral tracts. 

Passing down the cord (T,, L,, L,, and §,) the sections 
are seen almost free from degenerate fibres, and 
where these exist they are not closely grouped into any 
definite tract. most the sections there are certain 
number blackened fibres round the margin the cord 
the rest are mostly scattered through the posterior columns. 

Above the tumour and C,) the degeneration the 
posterior columns still marked, being most intense the 
postero-lateral tracts, and still showing the wedge more 
advanced degeneration the right side, the same seen 
the two sections the medulla the degener- 
ate fibres are found surrounding the nucleus gracilis and 
nucleus cuneatus, and they can traced passing forwards 
the internal arcuate fibres and upwards the fillet 
the upper the section the pons (level 
seventh nerve), the’ degenerate fibres the fillet are not 
very certainly made out. Neither are the degenerate fibres 
the direct cerebellar tract seen this level, though 
they are well shown the sections the medulla. 

regards the ganglion cells the gray matter above 
and below the tumour, there not very much say. 
the sixth cervical segment (C,) the ganglion cells the 
anterior horn, those the antero-lateral groups are fairly 
healthy. But the left postero-lateral group about 
per cent. are seen different stages commencing 
chromatolysis. This seems central chromatolysis, 
commences round the nucleus 
towards the periphery the cell. The right postero- 
lateral group shows smaller proportion these degenerate 
cells, but counting the number cells this group 
there are found only about half many cells 
the left postero-lateral group; the number this left 
postero-lateral group may taken normal. 
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passing into the seventh cervical segment the 
degenerative changes are much more marked, for through- 
out the whole this segment (sections were examined 
three different levels) scarce single normal cell 
seen. The vast majority cells have homogeneous 
plasma without any granules whatever. few have some 
peripheral granulation. Most have peripheral nucleus 
but considerable proportion the nucleus has entirely 
disappeared. The different groups cells seem 
equally affected, and count being made practically 
diminution the number cells can found. All the 
sections this seventh segment show great invasion 
inflammatory cells. This specially marked, passing 
with the posterior roots, and throughout the gray matter. 

Throughout the whole the dorsal region the cord 
(eight levels were examined) the ganglion cells were found 
quite healthy, and this applies also the cells Clarke’s 
column. The same may likewise said the lumbar and 
sacral regions. 

Sections were also examined from the upper part the 
first cervical segment, and here the appearances were very 
similar those described the sixth cervical, about 
half the ganglion cells show early degeneration. 

The only two motor nuclei which appear the 
sections the brain are the seventh and twelfth, and the 
ganglion cells both these are practically normal. 

the meningitis referred the post-mortem re- 
port, this well seen the sections stained with hematoxy- 
lin and eosin. most intense the pons and medulla, 
for here the pia densely infiltrated with cells, the infiltra- 
tion being most marked round the vessels. The majority 
the cells are round cells (leucocytes), but there are also 
considerable number epithelioid and spindle-shaped cells. 
Also, and especially groups, there are some larger, round 
cells with deep-staining central nucleus, which have been 
called contractile few giant cells are likewise 
made out. There caseation any the nodule-like 
collections cells. certain amount infiltration these 
inflammatory cells into the substance the pons and 
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medulla also seen. This most marked the 
neighbourhood the fourth ventricle, but there also 
slight increase the connective tissue cell element through- 
out the whole section, though except certain parts the 
periphery means well marked. This infiltration 
should doubtless regarded exudation from the vessels 
rather than increase the neuroglia cells, but that there 

The pial investment the cord shows the same cellular 
infiltration that the medulla, though lessens much 
intensity the dorsal, lumbar and sacral regions. 
always seems most intense round the posterior roots, 
and this point, some the sections, there quite 
invasion inflammatory cells into the substance the 
cord. This very marked the seventh cervical segment, 
where the infiltration into the posterior columns and gray 
matter the cord most doubtless the cause 
the degeneration the ganglion cells already described 
being present this level. This same infiltration, but 
much less extent, seen the sixth cervical segment, 
and still less degree the dorsal, lumbar and sacral 
regions. the antero-lateral tracts these last-mentioned 
levels there practically increase the connective tissue 
elements. 

The central canal throughout the whole extent the 
cord shows slight amount dilatation. 

has just been said that the section the cord the 
meningitis seemed most intense round the posterior roots. 
also noted that all the sections from the cervical 
region the posterior roots, they lie within the cord, give 
well-marked reaction with Marchi’s stain. But striking 
contrast the appearance the roots before entering, 
they lie outside the cord, for very few the sections 
these roots show any blackened fibres whatever. For 
example, and the posterior root external the cord 
gives degenerative reaction, but the moment the boundary 
the cord crossed the degeneration the fibres becomes 
very marked. and the right posterior root gives 
slight reaction where outside, but the reaction nothing 
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like intense when the fibres have entered the cord. 
the dorsal, lumbar, and sacral regions the root within the 
cord gives slight reaction, and this only certain levels 
but external the cord there practically blackening 
the fibres whatever. 

peripheral nerves, the right vagus, the right median 
and right posterior tibial were all examined, but none gave 
any reaction with the Marchi stain. noted, 
however, that these same nerves, when stained with 
hematoxylin, showed undoubted increase the inter- 
nodal nuclei, which, take it, indicates early degene- 
rative process going these nerve fibres, though the 
myelin has not yet become fatty. 

That, then, the case presented itself us; and 
considering the light the above report evident 
that there are two quite separate morbid conditions 
considered, namely, the tubercular tumour and the tuber- 
cular meningitis. the tumour little requires said 
beyond mentioning that such tubercular nodules the 
cord, unassociated with tubercular nodules other parts 
the nervous system, are very rare, or, least, very few 
such cases have been put record. 

the degenerations above and below the tumour, 
these must looked due rather the meningitis 
than the tumour itself. The proof this lies the fact 
that the ascending degeneration quite marked the 
eighth cervical the second cervical segment; also 
may added that there degeneration the pyramidal 
tracts below the level the tumour. 

The meningitis may, then, taken the chief cause 
the ascending and would seem produce its 
effect two ways: first, acting directly the ascending 
fibres themselves, and, second, indirectly its effect 
the posterior roots. That the degeneration the posterior 
columns due mainly involvement the posterior roots 
evident looking sections C,, C,, and C,. these 
the fibres the postero-lateral tract (root zone) are 
chiefly affected, and their distribution much the same 
that which has been produced experimentally section 
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posterior root this level. But the degenerate fibres 
the postero-median tract (column Goll) in, for 
example, cannot explained this for know 
that none the fibres the column Goll, the lower 
cervical segments, enter the cord roots higher than the 
mid-dorsal region, and that they probably enter roots 
good deal lower down. Now, the sections below the 
mid-dorsal level our case there sufficiently marked 
degeneration posterior roots root zones give such 
well-marked degeneration found the postero-median 
the degeneration this tract, least the lower cervical 
segments, the direct action the meningitis, either from 
the pressure its exudation from the poisonous action 
the toxins which this exudation contains. The degenera- 
tion the direct cerebellar tracts must also explained 
this way, for they show degeneration the dorsal 
region, neither there evidence involvement the cells 
the columns Clarke. And the direct cerebellar tracts 
may affected the meningeal exudation, there seems 
reason why the columns Goll, least their most super- 
ficial parts, should not affected also. 

The degeneration the posterior roots probably 
also due the direct action the exudation, which 
would seem penetrate more readily the part the 
root within the cord than the part which without, 
and which still invested with its sheath. This will 
perhaps explain why the degeneration much more 
intense the part the root within than that lying 
outside the cord. 

The tract Schultze shows evidence 
degeneration any the sections from the upper dorsal 
region. This matter for comment, for the fourth 
cervical segment there seems total loss the right 
posterior column, and result one would look for 
descending degeneration the comma” tract this 
right side. 

the degenerate fibres which pass the posterior 
columns the medulla, have seen that this degeneration 
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does not cease the nucleus gracilis and nucleus cuneatus, 
but that blackened fibres are seen passing forwards the 
internal arcuate fibres and upwards the fillet. may 
that some these fibres are continued from the cord, 
has been noted some other published but 
more likely that the meningitis our case has injured 
the cells these two posterior nuclei the fibres which 
originate from them. The degenerate fibres the upper 
medulla should therefore considered having direct 
connection with the fibres from the posterior roots, but 
belonging quite separate neurone system, whose fibres 
commence the ganglion cells the nucleus gracilis and 
nucleus cuneatus. 


Stewart, Summer number, 1901; also, Barker, The 
Nervous System,” London, 1900, page 461. 
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CONTRIBUTION THE PATHOLOGY 
ACUTE 


DAVID ORR, M.B. 


Pathologist the County Asylum, Prestwich, 


those who are daily brought contact with the 
insane the subject the acute forms insanity must always 
interest, not only account the varied clinical 
pictures which cases acute mental disorder afford, but 
also account the variety ways which such cases 
may terminate. 

But the class case which must the greatest 
interest the alienist that which unfortunately tends 
towards fatal issue spite all that medical science can 
do; and only too often that those who have charge 
our asylums have record such cases dying from 
exhaustion.” 

Even such limited experience the writer’s, cases 
this nature have occurred not infrequently, and one must 
struck the fact that naked-eye examination the 
organs such cases there often nothing account for 
fatal termination. 

was therefore with the view ascertaining the 
morbid changes found the central nervous system these 
cases that this study was undertaken, the hope that 
knowledge the pathological anatomy might direct one’s 
steps towards further and future investigation into the 
factors which bring about these grave alterations mental 
function. was decided, therefore, examine micro- 
scopically the nerve cells and conducting fibres the central 
nervous system six cases acute insanity, always taking 


Submitted for the Degree M.D., Edin. 


THE PATHOLOGY ACUTE INSANITY 241 


the precaution that these cases were recent origin, and 
the writer has endeavoured employ the most recent 
any appearance which might construed due faulty 
technique. 

often happens that material from case interest 
from the pathologist’s standpoint rendered unsuitable for 
research account post-mortem changes. 

the present series one has had the good fortune 
avoid this, that before commencing description the 
morbid appearances found, one can definitely affirm that 
the changes detailed below are not complicated the 
presence putrefactive changes the tissues previous 
fixation and hardening. 


Case 1.—S. D., aged 52, widow. 


History Previous ADMISSION INTO THE ASYLUM. 


She has always been known the neighbourhood which 
she resided hard-working woman steady habits. few 
weeks before the onset her mental failure she complained 
not being able sleep, and was noticed that she rambled 
somewhat conversation and that she talked herself good 
deal. 

Her symptoms progressed, until one week before admission 
she was irrational conduct and noisy that her removal 
the workhouse became necessary. While there was noted 
She was violent, noisy, incoherent, restless and destructive, 
running round and round the room and tearing her bedding 
pieces. She remained there four days, and was admitted 
Prestwich Asylum February 1901. 


STATE ADMISSION. 


Physical Condition.—She tall, dark, thin woman rather 
emaciated. Lungs apparently healthy. sound heart 
rather muffled and faint. Her reflexes could not examined 
account her extreme restlessness and violence. 

Mental very excited and restless, wandering 
round her room continually, talking rambling and incoherent 
manner. attention cannot arrested, and she does not 
answer questions put her. She destructive and dirty 
habits. During the next few days she remained much the 
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same mental state—excited, noisy, refused food, and was out 
bed all night. February she was noticed becoming 
weaker account her extreme restlessness, and 
February her temperature was found 102° the 
evening. This was ascertained with great difficulty, owing her 
constant struggling. 

February the restlessness and excitement were 
unabated, and she died suddenly 10.30 a.m. February 
Only one occasion could the temperature taken. 


THE AUTOPSY. 


There was very little pathological nature visible the 
naked eye. 

Both lungs were cedematous, and the right lung the base 
there was considerable degree congestion. The heart muscle, 
naked-eye examination, appeared normal. the kidneys 
the capsule was found slightly adherent. 

the brain nothing was apparent naked-eye examination 
beyond distinctly patchy pink colouring the grey matter seen 
slicing into the brain. The following tissues were preserved 
for microscopic examination:—Tissue from the fronto-motor 
region the left half the slices from the cervical and 
lumbar enlargements the cord for nerve-cell examination, the 
remainder the cord being preserved for the examination the 
sheaths and axis posterior root ganglia from cervical 
and dorsal regions. 

The methods employed for the examination the nerve-cells 
and fibres were identically the same all the six cases 
described, any details need only given the description 
Case 


Cortex. 


Fronto-motor-region.—In order study the appearances 
the nerve-cells, the tissue selected was treated Heidenhain’s 
corrosive sublimate method, and subsequently stained with 
toluidin blue and Robertson’s methyl violet method. The 
tissue stained with toluidin blue was embedded and cut 
paraffin; for Robertson’s method the tissue was embedded 
dextrine and cut ether-freezing microtome. 

The following appearances are noted :—The giant cells and 
large pyramidal cells show the smallest degree affection the 
chromophile Nissl bodies. first sight one might think that 
many those cells were normal, but the change, although slight, 
revealed high powers. One can see that the chromophile 
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elements throughout the cell show distinct rounding their 
outlines, and between the individual elements there deep, 
diffusely-stained substance which tends obscure and render 
indistinct the outline the Nissl bodies. The stains 
diffusely, but the nucleolus stands out very sharply. This the 
earliest morbid change noticeable. 

While some cells may show this change, others present 
distinct chromatolysis around the nucleus, the chromophile sub- 
stance being here reduced fine powdery dust, while towards 
the external zones the cell the normal blocks chromophile 
substance are abundantly present. considerable number 
cells the chromatolysis found more advanced the base than 
the perinuclear region, and one finds difficult determine 
whether the disintegrative process primarily basal peri- 
nuclear. 

But even where the disintegrative process does commence 
the base the cell, rapid extension the perinuclear region 
quickly follows. the chromatolysed area minute granules 
fragmented chromophile substance are found lying amidst 
deeply-stained fundamental groundwork. 

The protoplasmic processes are general rule rather paler 
than usual, and seem more deficient chromophile 
substance the farther out one passes from the cell body. The 
nucleus almost constantly retains its central position, displacement 
towards the periphery the cell being very infrequent. 

the medium-sized pyramidal cells one constantly finds 
chromatolysis, which, however, does not affect all the cells the 
same degree. 

few cells there slight fragmentary change which 
affects all the Nissl bodies generally throughout the cell, small 
pieces chromophile substance being detached from the edges 
those bodies and lying free the fundamental amorphous sub- 
stance. One region the cell not affected more than another. 

The great majority cells present more advanced stage 
disintegration, the type chromatolysis being distinctly the 
central perinuclear variety. Here the space around the nucleus 
quite denuded chromophile material, and round the periphery 
the cell only band chromophile substance left, the 
elements which are themselves affected the fragmentary 
change, their outlines staining somewhat indistinctly and showing 
great irregularity. more advanced stage degeneration met 
with, which there pallor the nucleus, and the cell-body 
with its processes reduced pale, diffusely-staining 
protoplasmic mass. 
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studying the small pyramidal cells one struck the fact 
that their nuclei have great affinity for the aniline stains, 
especially for the violet. These nuclei colour very deeply 
and diffusely, that the nuclear network totally obscured, and 
many cases the nucleolus recognised with great difficulty. 

The cell protoplasm stains very faintly, especially the 
vicinity the and the periphery the cell, where the 
colour deeper, slight traces granularity are observed, 
and must regarded bodies the last stage dis- 
solution. 

Spinal Cord. 

Cervical Enlargement.—Two thin slices were taken from this 
region and placed mixture containing equal parts saturated 
corrosive sublimate and saturated solution picric acid for 
twenty-four hours. 

The pieces tissue selected were hardened spirit and 
embedded the combined paraffin and celloidin method. The 
sections were stained with toluidin blue. 

Among the large cells the anterior horns few show slight 
degree morbid change. The chromophile substance seems 
rather smaller quantity than normal, and there increase 
the interval between the individual elements. addition, the 
shape the elements slightly changed, their edges being 
smoother and rounder, some the chromophile material had 
been lost. evident that those cells show little departure 
from the normal appearance. 

There are numerous cells which perinuclear chromatolysis 
evident. This, rule, limited strictly the region 
immediately surrounding the nucleus, and here the chromophile 
material greatly fragmented, appearing fine dust. 

the periphery the cell and the protoplasmic processes, 
the chromophile substance normal shape and quantity, while 
the nucleus retains its central position and stains well. Very 
occasionally the large cells one finds dissolution the entire 
chromophile substance very fine granules are alone left, and the 
cell body stains intensely blue manner throughout. Here 
the nucleus assumes excentric position. 

the smallest cells both anterior and posterior horns the 
chromatolysis much more advanced some show little 
chromophile substance, and they stain diffusely and weakly with 
the aniline dye. and there cells showing increase 
pigment the cell-body are found. 

Lumbar Enlargement.—The pieces tissue taken from this 
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Note the slight degree chromatolysis Note how the process chromatolysis 
afiecting one side the larger cell. affected one side the cell, and spreading 
Spinal cord. round the nucleus. 
Spinal cord. 
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Three cells showing central chromatolysis, Note the peripheral 
with nucleus. nucleus. The chromophile elements 
Spinal cord. much fragmented and stain faintly. 

Spinal cord. 


ey 
{ a 
> 
the 
are 


| 

| 

| 


THE PATHOLOGY ACUTE INSANITY 245 


region the cord were fixed, embedded, and stained precisely 
the same manner those taken from the cervical region. The 
types morbid change found the nerve-cells are the same 
those already described above, but this situation some cells 
show more profound degree chromatolysis. The area 
around the nucleus, which the chromophile elements are 
fragmented, much larger than any the cells the cervical 
enlargement, and the nucleus tends assume excentric 
peripheral position (Photograph 3). Again, one notices, rarely, 
cells pale diffusely blue appearance which there 
complete dissolution the chromophile elements and pallor 
the nucleus, which excentric. Sometimes those cells the 
central portion the cell-body stains more deeply than the 
portions. 
Posterior Spinal Root Ganglia. 

The fixation, hardening and embedding these structures 
have been the same the case the spinal cord, and the 
combined celloidin and embedding method has been 
special value for the study the delicate cells those ganglia. 

The cells the posterior root ganglia are affected very 
considerable extent chromolytic change the form the degene- 
ration assumes, however, very different appearance from 
that observed the cervical and lumbar enlargements the cord. 
The reason for this evident when one considers that the cells 
here not possess normally uniform characteristics, some them 
having very delicate granuliform chromophile elements, while 
have their chromophile material the form large 
definitely-shaped blocks the cells the anterior cornua 
the cord and the cerebral cortex. The different types cell 
normally met with the posterior root ganglia have been fully 
described Lugaro (16), and paper the author written 
collaboration with Dr. Rows (26), but will sufficient here 
direct attention two the chief cell types, the recognition 
which will help the reader understand the morbid appearances 
described. 

The first form cell which interests us, account the 
frequency with which one finds affected the acute insanities, 
the large type which the chromophile elements are small 
and granuliform, both around the nucleus and the central parts 
the cell generally. Towards the edge the chromophile granules 
may either found slightly larger size, there may 
distinct single row large, slender, elongated chromophile 
elements extending completely round the periphery the cell. 

VOL. XXV. 
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Elsewhere the chromophile granules are exceedingly small and 
densely crowded together. One other point worthy notice 
that the nucleus central, and around there clear narrow 
ring, quite free from chromophile called the perinuclear 
space. 

The second type cell that medium size, which the 
chromophile granules are much fewer number but larger 
size than the above type. Here again the nucleus central. 

The degree chromatolysis varies considerably both the 
first and second cell types. the cells containing small 
granuliform chromophile elements one finds these elements 
breaking the centre the cell into still smaller fragments, 
losing their affinity for the stain and disappearing, until condition 
complete achromatosis results. The nucleus usually retains its 
central position, but may excentric some cases. 

When cell has become degenerated lose its entire 
chromophile substance, stains faint diffusely blue manner, 
but still retains its normal outline. But many further 
degenerative stage shown increasing pallor and atrophy 
the nucleus, which becomes reduced pale, diffuse, and 
shadowy structure which details are discernible. this 
stage the cell—which may safely assumed dead—is seen 
very often invaded large oval round nuclei. 

some the large cells the amount morbid change found 
the chromophile elements not great, being confined 
slight loss their affinity for the stain and slight reduction 
their numbers. But here one frequently finds definite degene- 
ration the nucleus, which stains deeply and diffusely blue 
such manner obscure the nuclear network entirely and the 
nucleolus partially. the same time atrophic process 
accompanies the alteration staining reaction, that nucleus 
may reduced one-third its original size, giving rise 
great increase width the perinuclear space. would seem 
those cases the nucleus had been less able resist the 
tendency degeneration than the chromophile elements the 
cell-body. 

the cells possessing large chromophile elements normally, 
the chromatolysis can shown central one. The 
elements break down, the central parts the cell, into fine, 
minute, dust-like granules. The nucleus passes rapidly the 
periphery the cell, where the least degenerated elements persist, 
forming ring round the cell margin, being especially dense 
the neighbourhood the nucleus itself. 
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addition the process chromatolysis above, 
vacuolar change may present the cells the spinal root 
ganglia. the large cells with minute chromophile granules 
clear space may present, occupying times one-third the 
entire cell-body, which there may may not seen any 
detail cell structure. When any structure apparent those 
spaces usually fibrillar nature. These vacuoles—if one 
justified calling them so—are entirely surrounded 
chromophile elements, and more than one may present 
cell whose chromophile elements show little nothing 
disintegrative change. 

opinion whether such form vacuolation can 
taken evidence morbid change must given with great 
reserve account the fact that has been experience 
find exactly similar appearances the posterior root ganglion 
cells presumably normal dogs, rabbits, cats, and hedgehogs. 

Vacuolation quite different type met with those cells 
already referred being condition achromatosis with 
degenerated nucleus, and which one regards dead. the 
faintly blue stained protoplasm which left, round oval 
vacuoles are present, varying number from one five six. 


Fibres the Spinal Cord. 


transverse sections the spinal cord, stained the 
modification Weigert’s method, the 
colouring the crossed pyramidal and postero-internal columns 
appears lighter the specimen examined with the naked eye. 
Under the microscope many the nerve-tubes stain feebly, and 
are thinner than normal. 

study the degenerations the myelin sheath have used 
modification Marchi’s method published some time 
(25). 

The mixture into which the tissues are placed differs from that 
the original Marchi method practically only the addition 
one part acetic acid, per cent., parts osmic acid, which 
used per cent. solution. 

Formerly bichromate potash was omitted, but now always 
add this the osmic and acetic acids. 

Pieces tissue thus treated for ten days should washed 
overnight running water. 

The addition acetic acid favours penetration very con- 
siderably, and for two years results have been invariably 
constant, and the present time the sections are permanent. 
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transverse sections the cord treated one sees small 
number black dots—indicating degenerated fibres—scattered 
about all over the cord. These degenerated fibres are found 
all the tracts, but some tracts they are more numerous than 
others. the anterior and antero-lateral columns only few 
are seen. the crossed pyramidal and posterior columns they 
are more numerous. The degeneration the crossed pyramidal 
tracts equal both sides; the posterior columns slightly 
more degeneration present the postero-internal. 

considerable number black degenerated myelin droplets 
are met occasionally Lissauer’s tract and the posterior 
horns. the above-noted columns the degeneration has not the 
character that found descending ascending system lesions, 
for the affected fibres are separated from each other con- 
siderable numbers fibres which yield reaction, that the 
degeneration assumes diffuse, scattered character. 

longitudinal sections the degree and nature the myelin 
sheath and axis cylinder changes can much better studied. 
the Marchi method, looked with low power, one recog- 
nises the typical rows black droplets indicating myelin 
degeneration. These rows not exceed more than three four 
one field. Sometimes the rows are considerable length 
others, again, are much smaller. There are many black droplets 
scattered throughout the section. 

combination the Marchi method and safranin staining has 
been found exceedingly useful. Sections from tissue prepared 
Marchi’s method are transferred without any further treatment 
into dark red watery solution safranin No. and stained 
overnight. They are then washed methylated spirit until the 
stain ceases come out, transferred absolute alcohol, cleared 
xylol, and mounted Canada balsam. 

Adamkiewicz recommends washing alcohol acidulated 
with nitric acid, and then differentiation clove oil. This has 
been discarded, the bleaching action times too great. 

this combination the finer myelin changes are brought 
out, and the contrast between the Marchi degeneration and the 
myelin atrophy and absorption, described, very well 
demonstrated. 

There are few myelin sheaths which there are changes 
visible. 

those which are morbid, some parts the myelin tube 
stain well with the safranin, assuming rich pink colour, and 
inside the axis cylinder visible. both proximal and distal 
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sides this well-coloured segment sheath one finds other 
portions which the staining reaction much less, and instead 
being pink light violet tint. Here there dilatation and 
thinning, and irregular intervals there are small clear vacuoles. 
those thinned segments, which indicate atrophic process, the 
axis cylinder also stains light violet colour. 

the medullated fibres there are occasionally seen definite 
constrictions exactly like nodes Ranvier, and either one 
other side the constriction the myelin sheath may show the 
atrophic process very distinctly. 

Many the sheaths possess beaded appearance, small 
collections pink-stained myelin lying around the axis cylinder 
intervals, while between the beads the myelin forms very 
thin coating. The axis cylinder runs usually along one side 
these dilatations, rarely through their centre, and this 
situation may very varicose. 

some points the course the nerve the myelin becomes 
broken into lightly violet staining droplets masses, and 
amongst these the axis cylinder lies faintly stained, and many 
instances thinner than normal. The atrophy the sheath may 
complete certain parts, leaving the axis cyclinder completely 
denuded. 

Very occasionally one sees rupture this latter structure, the 
severed ends terminating swollen, curled-up bulb. 

this case, and also the others, longitudinal sections were 
stained Wolter’s method, but the results were such lead 
one discontinue its use, and rely solely upon the combined 
Marchi and safranin method. 


Case 2.—A. C., aged 48, married. 
History Previous ADMISSION INTO THE ASYLUM. 


Twenty-one days before her admission the asylum the 
patient was confined, giving birth living full-time child. 
Parturition was not accompanied any accident complication, 
and all went well until one week after the event, when one 
her children died suddenly. The shock this child’s death 
seems have affected the patient’s mind, for according her 
friends’ account she immediately began exhibit mental 
symptoms. 

She imagined that the boy visited her dreams night, and 
conversed with her. She then failed rally from the physical 
weakness which the parturition had left her, and became very 
low-spirited. 
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This depression rapidly increased; she became restless, 
wandered about the house night, could not kept bed, was 
rambling her talk and noisy, finally could not managed 
home, was sent the workhouse. While there noted 
She violent and restless throws herself about, making grotesque 
grimaces, and staring wildly. After remaining there for four 
days she was admitted Prestwich Asylum, February 1901. 


ADMISSION. 


Physical Condition.—She small, thin, dark Jewess, very 
emaciated. Lungs apparently healthy. First sound heart very 
faintly heard. 

Her reflexes could not examined, owing her restlessness 
and resistiveness. 

Mental semi-stuporose, pays attention 
those around her, nor questions put her. Wanders aimlessly 
about her room, moaning, and shrinks when touched spoken to, 
fear some impending evil. 

February mental state exactly above. She has 
not slept; has been crawling round her room moaning. Heart 
sounds are very feeble. Dirty her habits. 

February 12, a.m. This morning she much worse, 
restlessness continues, and she very resistive; cannot stand 
without support. 12.50 p.m. she suddenly collapsed, fell 
back and died syncope. 


THE 


The thoracic and abdominal organs were found free from 
any morbid change visible naked-eye examination, with the 
exception slight congestion the liver. The normal process 
involution seemed have taken place without interruption 
the uterus. turning the slight milkiness the 
pia arachnoid was noted, most marked the sulci. The surface 
the hemispheres presented abnormality, and cutting into 
the brain the gray matter was found slightly darker 
colour than normal. 

the posterior surface the cord there was thin, very 
recent hemorrhagic effusion underneath the pia arachnoid, and 
extending from the lower part the cervical enlargement down- 
wards far the upper part the lumbar region. This 
effusion was very slight degree, thin, and varied from thread 
seem sufficient exert pressure upon the cord. 


PHOTOGRAPH 


the two cells the centre the field, 
the one the left-hand side the photo 
shows advanced The nucleus 
very pale, and faint fringe chromophile 
substance remains around the 
the cell. 

Spinal cord. 


PHOTOGRAPH 


Note the vacuolation the right hand 
side the cell. The central chromophile 
bodies are broken and the nucleus 
Observe the semi-lunar chromophile 
attached the nuclear envelope. 

Spinal cord. 


PHOTOGRAPH 


Note the vacuolation the cell body and 
peripheral situation the nucleus, 
Spinal cord. 


PHOTOGRAPH 


Observe the diffuse staining the cells, in- 
dicating acute chromophile The 
nucleus markedly peripheral position. 

Spinal cord. Lumbar region. 
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Case tissues from the brain, cord, and posterior root 
ganglia were preserved for microscopical study. 

The same methods fixation, hardening, embedding, cutting, 
and staining were employed before. 


Cortex. 


region.—Some the large pyramidal cells 
not show any definitely localised chromatolysis, but instead, 
slight general fragmentary change the edge the individual 
Nissl bodies, the small detached pieces chromophile material 
lying free the fundamental amorphous substance. The great 
majority the large and medium pyramidal cells, however, are 
readily seen affected central chromatolysis associated 
with pallor the nucleus. The area around the nucleus 
denuded chromophile substance fairly extensive, and 
common find that the peripheral chromophile elements are 
breaking down well the central ones, though much less 
degree. The nucleus maintains its position most 
instances, but when the chromolytic change has implicated the 
periphery the cell great extent the central parts, the 
nucleus becomes excentric, and may even pass out the edge. 
When this stage degeneration reached, the entire cell-body 
tends stain somewhat diffusely, and occupied very minute 
granules disintegrated chromophile substance. the small 
pyramidal cells there great degree chromatolysis 
Case but the nucleus does not show the same strong affinity for 
aniline dyes. 


Cervical 


Fixation saturated sublimate and picric acid, embedded 
celloidin and stained with toluidin blue. The changes 
this are practically identical with those observed 
Case 

There are many cells which deviate little from the normal 
appearance, the chromatolysis being very small amount 
(Photograph 1). 

some the large cells the anterior cornua well-marked 
perinuclear chromatolysis can observed, and few show 
further stage degeneration, where the entire chromophile sub- 
stance reduced powder and stains faintly. 

When this degree chromatolysis present the nucleus 
becomes peripheral position (Photograph 4). 

cells showing the intense diffuse staining the cell-body 
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mentioned Case have been met with this case, and there 
less pigmentary change present. 


Posterior Root Ganglia. 

Fixation saturated sublimate and picric acid embedded 
celloidin and paraffin stained with toluidin blue. 

The pathological changes the nerve-cells are found 
precisely the same Case 

some the cells, which belong the large type, very little 
change can detected either the small granuliform chromo- 
phile elements the peripheral ring large elements. 
noted the preceding case, however, the nucleus some cells 
which present little appreciable change seems have strong 
affinity for the stain, and colours very deeply and diffusely blue 
may undergo atrophic transformation and 
reduced almost half its original dimensions, with the result 
that the perinuclear space becomes much wider than normal. 

The earliest stage degeneration the above type cell 
consists the granuliform elements losing their affinity for the 
stain, and actual reduction bulk this granuliform mass. 

the chromolytic process extends this central granuliform 
mass gradually disappears, until the centre the cell left quite 
white, surrounded the peripheral ring chromophile elements, 
which now shows evident signs breaking up. The nucleus 
pale, and although sometimes excentric, remains the majority 
instances central position (Photograph 10). 

Occasionally one sees cells which there has been apparently 
rapid chromatolysis. The whole cell-body completely 
denuded chromophile material, stains very pale blue, and the 
nucleus, which attached small irregular chromophile mass, 
markedly excentric (Photograph 9). 

The large clear vacuoles surrounded chromophile substance 
are seen this case the preceding one; and the dead 
cells, which are invaded the previously mentioned oval and 
round nuclei, one finds the vacuoles peculiar this stage de- 
generation present sometimes large numbers. 


Medullated Fibres Spinal Cord. 

Wolter’s method, the crossed pyramidal tracts and the 
central part the posterior columns are seen stain little 
more faintly than the other regions the cord, naked-eye 
examination the sections. Microscopically many the nerve- 
tubes these more faintly stained parts have lost their 
for the stain, and their walls are thinned. 


Ja 


PHOTOGRAPH 


Note cell centre field. There here 
complete chromatolysis, with excentricity 
the nucleus, surrounding which small 
amorphous chromophile mass. 

Posterior spinal root ganglion. 


PHOTOGRAPH 10, 

Note cell centre the field. There 
here almost complete chromatolysis, few 
chromophile being left around the 
cell The nucleus central and 

Posterior spinal root 


11. 


Observe the black droplets, indicating 
Marchi degeneration. 
From longitudinal section spinal cord. 


PHOTOGRAPH 12. 


Photograph from section stained the 
combined Marchi and safranin method. Ob- 
serve the left and lower edge photograph 
row Marchi droplets elsewhere one can 
see myelin tubes and axis cylinders stained 
the safranin. 

Longitudinal section spinal cord. 
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the Marchi method, black droplets are found scattered 
over the entire cord, but, Case the number degenerated 
fibres greater the crossed pyramidal and posterior columns. 
the grey matter there are few black droplets scattered 
about, and, rarely, one sees fibre passing from the anterior 
cornua the anterior roots which yields the typical Marchi re- 
action. 

Longitudinal sections treated the Marchi method show here 
and there the row black droplets indicating myelin degenera- 
tion. These rows are little less frequently met with this 
case than Case 

Scattered throughout the field are considerable number 
black droplets, either isolated arranged groups two 
three. 

With the combined Marchi and safranin method much change 
can noted the myelin sheaths. 

Along the nerve the staining varies greatly, some portions 
colouring well, while others stain faintly not all. 

Even the segments where the affinity for the stain good, 
one can see that the colour not equal, small patches being more 
faintly stained and thinner than other adjacent ones. certain 
segments the myelin much atrophied, and only few small 
faintly staining violet masses are seen surrounding the axis 
cylinder, which here often flattened ribbon-like, with may 
irregular edges, and stains exceedingly faintly. Often the 
marked difference the appearance between one part the 
sheath and another well shown either side the nodes 
Ranvier, which occasionally one notices the course the 
nerve. 

one side the node the myelin apparently healthy, but 
the other side the myelin may stain quite faintly for 
considerable length its course, and the axis cylinder 
flattened, irregular outline, and faintly violet colour. 

Sometimes, through portion well-stained myelin, one can 
see differences thickness the axis cylinder, and even fusiform 
swellings it. 

Scattered promiscuously throughout the section few globules 
degenerated pale violet staining myelin are seen. 


Case 3.—M. H., female, aged 62, single. 


History Previous 


From patient’s friends history obtainable. unfortunately, 
that one’s information necessarily scanty, and obtained 
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from those who brought her Prestwich. would appear that 
the patient was one two old maids who lived together 
very slender income, and times suffered considerable 
privation. 

Her illness was about six weeks’ standing when admitted 
here, and seems date from the time when she sustained 
considerable shock, having been witness her brother’s death 
carriage accident. the onset and early course the 
mental symptoms are unable give any data, but when 
admitted this asylum her condition was one great depression. 
Previous admission she attempted suicide tying garter 
round her neck. 

General Condition.—She rather tall and gaunt. Her face 
wears very anxious expression. grey. 

Respiratory system apparently healthy. Sounds heart loud. 
Radial arteries tortuous and dilated. 

Mental Condition.— November 15, 1900.—She talks readily 
about herself and affairs. Says she was greatly distressed her 
brother’s death. Admits trying destroy herself, she thought 
she was great trouble. 

the night her admission she slept fairly well. She 
never showed any signs mental improvement, and one week 
after admission was noted that she objected taking food and 
was developing hallucinations hearing, saying that the people 
around called her names. Soon her condition was such 
necessitate her transfer the infirmary ward; mentally there 
was improvement; she was very miserable, facial expression 
very dejected there was slight tendency 

December 14.—She utterly hopeless, gloomy, silent, and 
miserable appetite very poor; During the next 
fortnight her general condition became worse. She remained 
reserved and gloomy; took notice what went around her; 
took very little food. She continued down health, and 
was put bed, when her condition became rapidly she 
became prostrate, feeble, and almost took very little 
nourishment and had hand-fed; remained state great 
mental depression, and finally died February 20, 1901. 


THE 


The heart muscle was found slightly softer than normal, and 
there was moderate degree atheroma the ascending aorta. 
The left lung was apparently healthy, but the right the base 
was somewhat congested. 
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Neither the stomach, intestines, nor liver showed any morbid 

change recognisable naked-eye examination. The kidneys 

were small—left three ounces, right four. The capsules were 
rather adherent, and tore the renal surface stripping. The 
cortices were narrowed, calices dilated, and general renal 

substance much paler than normal. 
the brain the pia arachnoid was slightly milky over the 
surface generally, but little more marked the sulci. The 
vessels the base were slightly atheromatous. 
cutting into the brain the little pinkish patches seen 
the other cases scattered along the cortex were present. 
Tissues from the fronto-motor cortex, cervical and lumbar 
enlargements, and the posterior root ganglia were preserved for 
the microscopic examination the nerve-cells. The cord was 
placed bichromate potash per cent. for the study the 
nerve fibres and sheaths. 


Fronto-motor region.—Fixation, hardening, embedding, and 


staining, the two preceding cases. 
The changes the cells this region are similar those 
already described Cases and There are many large 
pyramidal cells and giant cells which show small degree 


chromatolysis, consisting merely slight fragmentation the 
edges the chromophile bodies generally throughout the cell- 
body, whereby those bodies lose their angular appearance and 
become more rounded form. There are many those large 
pyramidal cells, however, which the chromophile elements 
around the nucleus are broken up, and many cases the 
chromophile elements the base, while the periphery the 
cell they remain yet unaltered. the area chromatolysis 
diameter, the central portion the cell seen 
occupied pale blue, almost homogeneous mass, which high 
magnification seen composed very fine granules densely 
packed together. The peripheral chromophile elements now 
show distinct fragmentary change, also the elements the 
protoplasmic processes; the nucleus tends pass out towards 
the periphery the cell. 

The medium and small pyramidal cells show the advanced 
stage degeneration noted the two preceding cases. Very 
deep diffuse staining the nucleus the small pyramidal cells 
quite exceptional. 

Many examples complete destruction the nerve-cell are 
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met with, and small misshapen masses cytoplasm alone remain, 
containing little chromophile substance. The nucleus 
very pale those. 

Cervical Enlargement. 


Fixed saturated sublimate and picric acid; embedded 
celloidin and paraffin; stained with toluidin blue. 

this region almost three-fourths the large multipolar 
cells show decided increase yellow pigment. some the 
pigment occupies almost the entire cell-body with the exception 
small band round the edge, where the chromophile elements 
fairly well formed and preserved. true chromatolysis 
there are two forms, the most frequent consisting slight 
general fragmentary change involving the edges the chromo- 
phile bodies, that small particles are detached from them and 
lie free the intervening spaces between the individual elements. 

The other form chromatolysis much less frequent than 
the above, and true central chromatolysis. The perinuclear 
chromophile elements are reduced powder, while around the 
cell periphery and the protoplasmic processes the chromophile 
substance plentiful and well formed; the nucleus remains 
central. 

There are diffusely-stained homogeneous-looking cells, such 
are found Case 

the small cells, scattered throughout the grey matter the 
anterior and posterior horns, the chromophile elements are 
broken throughout the entire cell body, and stain faintly. 


Lumbar Enlargement. 

The sections were prepared exactly the same way those 
from the cervical enlargement. 

the large multipolar nerve-cells, the fragmentation above 
noted present. 

few cells, the chromophile elements show the rounding 
outline and the small detached portions chromophile 
substance lying between the individual elements, the 
cervical enlargement. 

The great majority cells, however, show fairly advanced 
central chromatolysis. The perinuclear chromophile elements 
are broken into fine dust, which stains very deeply; the 
elements the periphery are well preserved. this stage the 
nucleus central. 

the change advances outwards, involving the peripheral 
zone the cell, the central part stains more faintly and 
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somewhat diffuse manner, while the peripheral chromophile 
substance shows evident signs disintegration. The nucleus 
now excentric, and occasionally one sees deeply-stained 
semilunar chromophile band attached the outer side the 
nuclear envelope that side the nucleus which looks towards 
the centre the cell (see photograph 7). There are homo- 
geneous-looking The small nerve-cells scattered 
throughout the grey matter stain more faintly than the larger 
ones, and while some show distinct central chromatolysis, 
others are entirely denuded chromophile substance. 


Posterior Root Ganglia. 


The ganglia were fixed, embedded, and stained exactly the 
same manner the slices from the cervical and lumbar enlarge- 
ments. 

very considerable number the large cells present 
extremely slight degree morbid change, which consists merely 
slight loss affinity the chromophile elements for the 
toluidin blue, whereby the minute granules the centre the 
cell appear less distinct than normal. 

those large cells, however, various degrees chromatolysis 
are met with, from slight central chromatolysis advanced 
stage, where only ring chromophile elements left around 
the margin the cell. The nucleus remains for the most part 
central. 

the medium-sized cells, with large chromophile elements, 
central chromatolysis, with marked excentricity the nucleus, 
the rule. 

Case cells are found where there seems have been 
very rapid degenerative process. The cell almost entirely 
denuded chromophile substance, and stains very faintly blue, 
the nucleus peripheral position, and may have attached 
the side its nuclear membrane amorphous chromo- 
phile material, which represents all that left the Nissl 
granules. The outline those cells always quite regular 
(photograph 9). 

Dead cells are fairly frequently met with, the cytoplasm 
broken and vacuolated, and contains oval round nuclei 
which have wandered from outside. 

the spinal cord, the amount pigmentation the 
nerve-cells the posterior root ganglia exceeds the normal 
physiological consists two varieties, viz., yellow- 
coloured pigment and pigment greenish hue. 
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Homogeneous atrophy the nucleus, condition which will 
described later, fairly frequently met with this case, and 
found cells which present marked affinity for the stain and 
colour very intensely. The chromophile elements are almost 
entirely obscured, and seem fused together form deep-staining 
homogeneous mass. The nucleus can made out small and 
stained deeply, showing detail structure. the centre 
lies the nucleolus, which coloured rather more strongly than the 
atrophied homogeneous nucleus. 


Medullated Fibres Cord. 


Wolter’s method, sections naked-eye examination show 
slight pallor the crossed pyramidal tract both sides, just 
the two preceding cases. 

the posterior region the staining fainter both external 
and internal columns. the external column the loss affinity 
for the stain affects the anterior two-thirds, and the fibres 
nearest the posterior horn and those next the internal column 
stain more strongly than those the centre. the internal 
column the fibres around the postero-median septum stain more 
lightly than the more externally situated ones, and the pale area 
more evident around the anterior half the septum. 

Microscopically the tubules the paler areas are seen 
many instances only partially stained, and many are 
atrophied. 

the Marchi method, one finds degeneration the form 
scattered black droplets, which are most numerous the crossed 
pyramidal tracts and the posterior columns, although they 
occur considerable numbers the anterior and antero-lateral 
columns well. 

There slight amount degeneration tract, 
and many small black dots are seen the grey matter. The 
amount degeneration this case little more than 
Case 

Rows black degenerated myelin drops are seen the 
longitudinal sections prepared the Marchi method, and 
occasionally the altered myelin sheath certain points fused 
into long slender black mass. Many black droplets varying 
size are scattered over the field. 

the combined Marchi and safranin method, the earlier 
stages myelin atrophy such are described Cases and 
are seen here also, but many fibres there are long tracts the 
nerve which the myelin unstained, and persists only 
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shreds joined each other detached, leaving the axis cylinder 
practically bare. This latter structure stains very faintly, and 
varies thickness its course. some points there are 
fusiform swellings, the edges which stain little more strongly 
than the centre, the fibre had been split longitudinally into 
two portions this situation. Some fibres are less affected, and 
large parts myelin stain well, but between two well-stained 
portions the intervening myelin thinned, and stains faint 
violet colour. some staining parts there are distinct 
roundish vacuoles, but other places the myelin may almost 
completely atrophied, more along one side the axis cylinder than 
the other, for some distance. 

row consisting several pale violet staining beads may 
represent all that remains the myelin sheath, and the axis 
cylinder naked, pale, and ribbon-like. occasionally 
observed that small segment myelin yields the black Marchi 
reaction, and either side the sheath stains red, and 
apparently unchanged. 


Case 4.—J. L., aged 34, single, labourer. 


History Previous ADMISSION INTO THE ASYLUM. 


Previous his admission into the Workhouse nothing 
known regarding the patient. 

the workhouse, where was detained for three days, 
was noted :—He confused, memory very defective, has idea 
time, nor does know where is. 


man medium height, fair physical condition. 
Lungs healthy. regular. Patellar, plantar, and pupillary 
reflexes quite normal. Tongue tremulous. 

Mentally very dull, stupid, and confused. Memory poor. 
Does not know where came from, nor the day the week. 
Has delusions persecution, and cannot sleep for fear men 
attacking him. 

December 5.—Very constantly jumps out the 
chair tries run away, saying about murdered. 

Sleeps fairly appetite good. 

December 12.—Restless and delusional before. Given 
chloral, grains 15, and potassium bromide, grains 20, twice daily. 
Appetite good. 

December 19.—No better during daytime, sleeps better 
night. 
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December 26.—Quieter and more tractable. 

January 20, 1901.—Again excitable, restless and noisy. 

February 20.—Restless and surly disposi- 
tion generally incoherent. 

March 30.—Remains unchanged and continued excitable, 
restless, noisy and intractable until June when developed 
physical symptoms grave character, which ultimately led 
fatal issue. 

June 3.—He suffering from Temperature 
Stools liquid and brown-coloured slime blood the dis- 
charge. Given chinosol, grains per diem. 

June rather better. has some dyspepsia. 
Sleeps fairly well. Takes nourishment well. 

June 6.—Signs consolidation base left lung, extending 
far the angle the scapula. Little cough expecto- 
ration. 

June 8.—Marked pneumonia, with all the symptoms. Much 
less Pulse small and rapid. Respiration rapid. 

June 9.—He delirious. failing. Sleeps little. 

June 10.—No abatement the symptoms. Died 4.40 p.m. 

His mental symptoms remained acute nature until the 
end. 


THE AUTOPSY. 


Heart weighs ounces; both right and left sides are dilated, 
and the muscle softer than normal. One ounce fluid the 
pericardial sac. 

Right lung weighs one pound eleven ounces. There con- 
siderable congestion the base, and cedema generally through- 
out. 

Left lung.—The entire lower lobe and three-fourths the 
upper lobe show pneumonic consolidation, which has reached the 
stage grey hepatisation. 

the stomach and small intestines lesions were found, 
but the large intestine, its lower end, just above the sigmoid 
flexure, there were two small round ulcers, with thickened and 
rather firm edges. 

The liver weighed five pounds, and was greatly enlarged and 
congested. Spleen ounces. 

The capsules the kidneys stripped easily, and there was 
morbid change visible the naked eye. 

the examination the brain there was little seen 
naked-eye examination. The pia arachnoid was slightly milky, 
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and cutting into the brain the grey matter generally was 
rather pinkish and 

The following tissues were preserved. Slices from the 
cortex—fronto-motor region—and from the cervical and lumbar 
enlargements. The entire cord was preserved for the examination 
the medullated fibres and axis-cylinders. posterior root 
ganglia were preserved from this case. 


Fronto-motor Cortex. 


Fixation saturated sublimate; stained 
methyl violet method and toluidin blue. 

the large and medium-sized pyramidal cells the type 
chromatolysis differs very markedly from that observed the 
three preceding cases, where perinuclear, sometimes basal, 
first, and seems extend with comparative slowness outwards 
towards the periphery. 

this case, the degree chromatolysis much greater 
the cell itself, and also the number cells affected. 

All the cells stain diffuse manner, the chromophile 
elements had been dissolved, instead showing the fragmentary 
appearance which found the three preceding cases. The 
cells stain more deeply than usual, and the colour uniformly 
distributed throughout the cell. This uniform colouration might 
explained the fact that the amorphous fundamental substance 
the cell-body probably reinforced the dissolved chromo- 
phile substance. The cell outline remains unchanged, and the 
protoplasmic processes, which are devoid formed chromophile 
substance, stain diffusely blue, and can followed for consider- 
able distance. 

Although this description holds good for practically all the 
cells, one does encounter occasional cell which few small 
granules chromophile material are present. Those granules 
when present are always situated the periphery the cell, 
which seems support the view that the degenerative change 
probably begins, and the first more intense, the perinuclear 
and central regions the cell-body. 

The nucleus usually stains little paler than normal, and 
retains its central position the large majority instances, 
although times, where the cell very degenerated, and has 
become pale and ghostlike, common find the nucleus 
quite pale the cell-body, and closely applied its periphery. 

one examines the above-described diffusely-stained cells 
with high-power apochromatic lenses, fine network visible. 
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This network composed faintly-stained meshes equal size, 
and extends uniformly throughout the cell body. This has only 
been observed sections stained with toluidin blue. the 
nucleolus there very unusual appearance seen. The 
nucleolus, while retaining its rounded shape, seems vacuo- 
lated, many five six small transparent vacuoles being 
observed, separated well-stained partitions radiating out from 
the centre. 

Many cells are observed faintly stained earn the term 
outline very faint and irregular, and the 
nucleus barely discernible. addition these cells, one 
can see small masses pale, thin protoplasm, which are cell 
residues. The small pyramidal cells are much more faintly 
stained than the larger ones; their processes are completely 
destroyed many instances, and they seem have succumbed 
the degenerative change much more quickly. 


Lumbar Region. 


Fixation saturated sublimate and picric acid mixture; 
embedded celloidin and paraffin; stained toluidin blue. 

some the cells this region there small collection 
yellow pigment, which quantity rarely exceeds physiological 
limits. small number the large cells show very little 
morbid nature, the change being limited slight fragmentary 
change affecting the edge the chromophile elements throughout 
the cell-body generally. 

The typical change present the majority cells consists 
central chromatolysis. 

The fragmentary change may occasionally limited the 
immediate neighbourhood the nucleus, but much more often 
the entire central portions the cell are affected, the chromophile 
material being broken into fine dust around central 
nucleus. 

the protoplasmic processes, and the margin the cell, 
the bodies are well preserved. Some cells may show well- 
marked vacuolation their interior. these cells the chroma- 
tolysis more advanced; the peripheral chromophile elements 
persist, may be, single row, while the centre the cell 
occupied very fine chromophile dust. The vacuoles are 
clear, transparent, and round, with well-defined outline, and may 
number from three six single cell. The nucleus, 
though well stained, always excentric,and the side turned 
towards the centre the cell, the nuclear membrane may 


| 


THE PATHOLOGY ACUTE INSANITY 263 


indented, and the cavity formed one finds small semilunar 
band chromophile material (photographs and 7). 

the small nerve-cells scattered throughout the grey matter 
both anterior and posterior horns, some show little change, 
others well-marked central chromatolysis, and others are com- 
pletely denuded chromophile substance, condition 
achromatosis. 


Medullated Fibres Spinal Cord. 


transverse sections stained Wolter’s method, the areas 
which take the stain with less intensity are identical with those 
the last case. the Marchi method, black droplets are seen 
scattered throughout the field, but the crossed pyramidal 
tracts and the posterior columns they are more numerous 
than other situations. 

the anterior horns, especially the lumbar region, one 
can see some the fine medullated showing the black 
reaction. longitudinal sections cord, and short rows 
black globules indicate myelin degeneration, the number 
degenerated fibres being about the same Case 

With the combined Marchi and safranin method, the previously- 
mentioned atrophy the sheath well shown, which many 
fibres may leave the axis-cylinder denuded for considerable 
part its length. 

Round globules altered myelin are found, which stain 
faintly violet tinge. 

some fibres there sometimes occur black dots scattered 
irregular intervals, which clearly indicate foci degeneration. 
Several those dots may run together form small globule, 
and are present both well-stained portions sheath 
myelin which atrophying. Such small foci yielding the Marchi 
reaction are fairly commonly encountered. 

The changes the axis-cylinders this case are identical 
with those seen the first three cases. 


Case 5.—J. H., aged 39, married. 
History Previous ADMISSION. 


Patient has always been hard-working man, but recently 
has been greatly worried concerning certain his business affairs. 
mental symptoms were noted his friends until six days ago, 
when became very restless, depressed, and excited, and 
threatened harm himself. was taken the workhouse, 
where remained four days, and while there his mental state 
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was follows says not fit live; has deceived 
himself and everybody around has dejected manner 
and furtive look times.” 

His memory for past events was poor. Patient was admitted 
Prestwich Asylum May 23, 1901. 

Physical tall man. normal. Heart 
normal. Knee-jerks brisk. Pupils normal. 

Mental depressed, restless, and excited; rarely 
speaks, says wishes die; very fearful, remain quiet, 
and rushes wildly about his room. Sleeps very badly. 

May 24. Very restless, tries break away lies down 
ground; last night butted his head against the door and 
bruised his scalp. Given milk, eggs, and whiskey. 

May 26. Very depressed, and has fed with the tube; 
rarely speaks; very restless, and out bed most the 
time has lucid intermissions. 

May 28. taking his food little better, otherwise unchanged. 

May 30. Pulse not strong, and there the feet 
and legs. Given milk, eggs, and ounces per diem. 

June has disappeared, and taking his food 
much better; mentally before; his temperature 
frequently 99.2° 99.8°. 

June Condition remains practically the same. Temperature 
sometimes 101° the evening and occasionally raised 
the morning. 

June down temperature persists. His bowels act 
rather frequently, but that due doses calomel. 
abdominal tenderness nor distension; increased dulness 
spleen; lung symptoms. Mentally stuporose, with 
tendency catalepsy. has fed; swallows with diffi- 
culty. Passes urine bed. Given milk, eggs, and whiskey. 

Mentally much the same. Tongue dry and 
Sleeps fairly well. 

June 11. Much worse this morning. Face cyanosed. Marked 
crepitations over right lung. Pulse small, quick. 

Died exhausted 1.25 p.m. 


THE AUTOPSY. 


The lungs were healthy naked-eye examination. The heart 
weighed muscular walls firm and good colour; 
the aorta there were several small patches atheroma. The 
stomach and small intestines presented pathological change 
appreciable the naked eye, but examining the large intestine 
profound lesion the mucous coat was found present. 
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the upper end there were numerous small white scars scattered 
irregularly over the mucous surface. Half way down the gut and 
far the sigmoid flexure there was intense ulceration. 
Some the ulcerative patches were three inches length and 
about half inch breadth; others were smaller, varying from 
quarter inch one inch length. Those ulcers varied 
shape, some being roundish, others oval, and all were con- 
siderable depth. 

The liver, beyond some congestion, showed morbid change 
naked-eye examination, nor did the spleen kidneys show 
any appreciable alteration. 

The pia arachnoid was very slightly milky, and the brain itself 
presented morbid appearance beyond some pink patchy infection 
the grey matter the cortex. 

The usual tissues were retained for microscopic study. 


Cortex. 


Fronto-motor saturated sublimate. 
Stained Robertson’s methyl violet method, and toluidin 
blue. 

The description the cortical cells Case applies precisely 
the large majority the cells this case. 

The deep blue diffuse staining the cell-body, due 
dissolution the chromophile material, present. Cells thus 
changed show either formed chromophile material faint 
traces only such. the diffusely-stained cell-body net- 
work identical form that noted Case seen, and 
addition one can see this case minute clear vacuoles certain 
the cells. 

But this case differs from the preceding one that limited 
number large pyramidal cells are comparatively little affected 
the chromolytic change. Their chromophile elements are only 
slightly diminished number, but the outlines those bodies 
are irregular, shadowy, and look their edges had been 
dissolved away. 

Further, the fundamental amorphous substance the cell 
more highly stained than normal. the nucleolus one occa- 
sionally observes the vacuolated appearance referred before, 
and the nucleus the staining good except where the cell itself 
very pale. 

The appearance the pale, ghostlike cells found this case, 
and the small pyramidal cells, are identical with those noted 
Case that any further description them unnecessary. 
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Cervical Enlargement. 


Fixation saturated sublimate and picric acid; embedded 
celloidin and stained toluidin blue. 

Many the large cells the anterior horns show 
alteration. The chromophile bodies stain well and are very 
slightly fragmented their edges. some cells there 
accumylation yellow pigment, which does not, however, 
exceed the normal physiological quantity except few isolated 
instances. 

large number the cells central chromatolysis 
present. one finds area, around the nucleus, pale blue 
and diffusely stained, which the minute fragments broken 
chromophile material are with great difficulty seen. 

one passes out towards the cell periphery fine chromophile 
granules make their appearance, and finally, the margin the 
cell, the best preserved elements are found, showing either normal 
contour commencing fragmentation. the beginning the 
chromatolysis hyperchromic band may seen surrounding the 
nucleus. This band can seen with high powers composed 
very fine fragments chromophile material densely packed 
together. When the process chromatolysis has reached 
advanced stage, the zone surrounding the nucleus often quite 
denuded chromophile substance, and stains the faintest 
manner possible. 

the early stages the degenerative process the nucleus 
pale, with well-stained nucleolus, and retains its central 
position but later, when the process has involved the entire 
cell, with the exception narrow peripheral zone, one finds the 
nucleus pale, excentric, may the extreme margin the 
cell. 

Sometimes that part the nuclear membrane which looks 
towards the centre the cell indented, and the concavity 
formed small mass deeply-stained chromophile substance lies. 

the advanced stage chromatolysis the protoplasmic 
processes are devoid chromophile material and very pale. 

The small nerve-cells both anterior and posterior horns are 
much paler than the large ones. Many stain diffusely blue, and 
show trace formed chromophile others show 
few scattered granules. The nucleus pale, but the nucleolus 
stains well. 

Lumbar Region. 


Fixation, embedding and staining the case the cervical 
enlargement. 
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the cervical region, cells are seen showing little appreci- 
able change the presence pigment some the cells 
noted also. 

There are many cells, however, which are gravely altered. 
those which show the least amount degenerative change one 
finds the perinuclear region much more intensely coloured than 
the other parts the cell. With high powers, this hyperchromic 
region can seen composed finely granular broken-down 
chromophile material, the granules being densely packed together 
and giving the intense colour referred to. 

The peripheral elements, meanwhile, are practically regular 
outline and normal staining reaction. 

further stage seen where the central chromophile elements 
become reduced fine dust and stain with much less intensity 
the periphery only fringe chromophile substance left, 
consisting well-stained elements, one two which, however, 
may show fragmentary change. 

the protoplasmic processes the chromophile elements are 
yet normal. 

The nucleus pale, central, and the nucleolus shows 
change. 

the cell becomes still more degenerated, both central and 
peripheral chromophile elements are reduced fine dust, few 
formed granules alone remaining the protoplasmic processes, 
and the extreme margin the cell. The nucleus now takes 
peripheral position, and very pale. 

Sometimes the chromatolysed perinuclear zone affected 
cells stains diffusely and pale blue, the chromophile substance 
had been dissolved instead being broken up. This change 
late one the degeneration the cell, the peripherally 
situated elements and those the protoplasmic processes are 
broken down into granules and stain more faintly than normal. 
The nucleus here very pale and markedly peripheral, and its 
interior detail structure perceptible. The process 
dissolution may some cases spread the periphery the cell, 
leaving pale, indistinct, and homogeneous-looking, with mere 
shadow nucleus. 

the small nerve-cells scattered throughout the grey matter 
complete chromatolysis the rule, but few may show 
marginal chromatolysis only, which the cell periphery and 
processes are denuded chromophile substance and stain 
homogeneously pale blue, while the central parts are occupied 
fragmented granules weaker staining reaction than normal. 
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seldom that one sees examples peripheral chromatolysis 
like the above. 


Posterior Spinal Root Ganglia. 


Fixation, embedding, and staining cord. 

The cells the posterior root ganglia this case present 
very marked degree degenerative change—much more than 
has been observed any the preceding cases. fact, there 
are extremely few cells which one can speak normal. 
the cells which normally have granuliform chromophile elements 

throughout the cell, and those which possess addition 
peripheral ring large elements, one finds varying degrees 
change. first, the minute chromophile granules decrease 
markedly number the centre the cell, giving pallid 
appearance, and the nucleus stains more faintly with the toluidin 
blue. This degenerative change advances, and when the peripheral 
ring large elements present seen undergo fragmentary 
change also, and ultimately disappear well the central 
elements. The cell thus gradually assumes very pale blue 
bleached appearance, and the nucleus, which with few exceptions 
remains central, loses its affinity for the stain and its internal 
details structure disappear. Occasionally happens, however, 
that instead finding pallid nucleus those cells, one observes 
shrunken and stained diffusely and very deeply, showing the 
typical appearance homogeneous atrophy. 

Many those pale achromatosed cells are liable nuclear 
invasion, and common find round oval nuclei buried 
the cell cytoplasm. 

the medium-sized cells, which normally contain large 
chromophile elements, one finds typical central chromatolysis. 

The centre the cell occupied fine, deeply-stained 
chromophile dust, while the elements the periphery are not 
affected such degree, although far from normal. The nucleus 
rapidly assumes peripheral position. 

Vacuolation the cellis met with infrequently. The vacuoles 
are for the most part large, and may some cases occupy two- 
thirds the cell-body. 


Medullated Fibres the Spinal Cord. 


sections stained Wolter’s method, there lighter stain- 
ing the fibres the crossed pyramidal tracts and the 
postero-internal columns. Microscopically, many myelin sheaths 
these areas are seen thinner than normal. 
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With the Marchi method, many scattered black droplets are 
seen all the tracts the cord, and only the posterior 
columns there any appreciable increase numbers. 

longitudinal sections Marchi degeneration found, 
the previous cases. 

the combined Marchi and safranin method, atrophy parts 
the myelin sheath observed, with intervening segments well 
stained and apparently uninjured. 

Many sheaths are atrophied and vacuolated hardly 
distinguishable, and the centre runs pale and attenuated 
axis-cylinder. Some those vacuolated segments may 
considerable length, observed Case some points 
the nerve the medullated sheath yields the Marchi reaction. The 
parts affected vary considerably length, and either side 
them appreciable morbid change may found. 


Case 6.—E. A., aged 34, unmarried, cotton-weaver. 


History Previous ADMISSION. 


Patient was always healthy and fit for work until six years 
ago, when she suffered from sharp attack rheumatic fever, 
from which she recovered, but with impaired health. She became 
very and weak, and during the last four years she has 
been liable faint any unusual exertion, that her previous 
occupation became impossible. Her mother states that frequently 
she had diminished power her limbs for slight periods time, 
and her sleep night was very fitful and broken. 

About the beginning May, 1901, she became restless 
night, slept very badly, and times wandered about the house. 
May convulsion, which, according the mother’s 
account, was general character. Her restlessness increased, 
and she gradually became excited and noisy, that her removal 
the workhouse was considered necessary. There her mental 
condition worse; her conversation was rambling and 
incoherent, she could not answer questions put her, and had 
exalted delusions, saying that she owned plenty money. 
the end fourteen days she was admitted Prestwich Asylum, 
June 24, 1901. 

General Condition.—A very thin woman, medium height 
fair hair, blue irides, right divergent squint. Lungs apparently 
healthy. Heart sounds pure, but action very rapid and feeble. 
Urine free from albumen. 

The patellar reflexes were much exaggerated, and equally 
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both sides. lower limbs were very weak, that she could 
barely walk without support. 

Mentally, she suffers from considerable confusion, cannot 
understand questions put her, answering random, and 
repeating the same sentence over and over again. She has 
idea where she is, from whence she came. account her 
confusion, sensation cannot tested. 

For three days after admission she remained much the 
same mental and physical state, but June the degree 
mental confusion was more her attention could not 
engaged. She rambled constantly, muttering herself. 

June 29.—Heart’s action very feeble. She seems have 
difficulty swellowing. Constant restlessness, twitching arms 
and legs, nystagmus. 

June 30.—In much the same physical condition. Restless- 
ness continues, and difficulty swallowing greater. Her 
patellar and elbow reflexes. are exaggerated admission. 
Her eyes were examined ophthalmoscopically, and spite the 
difficulty account nystagmus, the following appearances 
were noted :—The papilla congested and the 
margin very hazy and indistinct, and the veins much engorged. 

July her physical condition was worse. Temperature 
the morning, the evening. 

July 2.—Still weaker. Seems quite prostrate. Lies bed 
with twitching arms and legs. still exaggerated. 
Mentally she comatose. Temperature 101° the morning, 
the evening. She never rallied, and died 4.30 a.m. 
July 

From the date admission the patient’s death, there was 
always present general paresis all the muscles, both the 
trunk and limbs. 

This did not affect one group muscles more than another, 
but increased with the course the ailment. 


THE AUTOPSY. 


The heart, lungs, intestines, liver and kidneys showed nothing 
pathological nature naked-eye examination. 

The pia arachnoid was very slightly milky over the vertex. 

cutting into the brain, the cortex was noted 
hyperemic and pink-looking generally throughout the convolu- 
tions. 

examining the cord, marked was seen the 
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lateral parts the cord, especially the situation the crossed 
pyramidal tracts the cervical region. 

This appearance was much less distinct the dorsal and 
lumbar regions. 

The following tissues were reserved for mieroscopical examina- 
tion. 

Slices from the fronto-motor region from both sides the brain. 

portion the cervical and lumbar enlargements, the 
posterior spinal root ganglia. 

All those tissues were examined for nerve-cell changes. The 
cord was placed bichromate potash per cent., and 
examined for myelin-sheath and axis-cylinder degenerations. 


Cortex. 


Fronto-motor Region.—Fixation saturated sublimate stained 
Robertson’s method, and toluidin blue. 
Better specimens were obtained the latter method this case. 

The cortical nerve-cells are more profoundly affected than 
any the preceding cases. 

Every cell without exception shows entire absence 
chromophile granules the interior the cell-body and the 
processes. 

The degenerative change has advanced such degree that 
the chromophile material seems entirely dissolved through- 
out the whole cell-body, causing assume uniformly blue, 
homogeneous appearance. 

The depth staining not equal all the cells. some 
cells the diffuse staining very intense, and all detail the 
cytoplasm obscured, even high powers the microscope. 

The nucleus seen dense blue, oval body, which the 
nucleolus only faintly visible. The nuclear network quite 
obscured, and the nucleolus visible only account its 
intense affinity for the stain. Usually the nucleus occupies 
peripheral position. 

Other cells not stain deeply. They are diffusely pale 
blue, and the cytoplasm, and for some distance along the 
protoplasmic processes, one can recognise network, the spaces 
which are for the most part equal size, but here and there 
those spaces are wider than usual, and irregular shape, 
rupture the wall adjacent spaces had taken place. 

Clear, medium-sized vacuoles are present frequently. They 
may round oval, and lie for the most part towards the base 
the cell; but one may meet with them other situations. 
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before mentioned, the nucleus most commonly peripheral, 
and one occasionally sees crescentic indentation the nuclear 
membrane that side the nucleus which looks towards the 


centre the cell. 
The vacuolation the nucleolus, referred earlier, has been 


seen this case also. 


The paler the cell-body stains, the fainter does the nucleus 
become also, and many cells are pale that their outline only 
recognisable with very high magnification. The above-mentioned 
network can then seen only with great difficulty the nucleus 
very pallid, network nor nucleoli being recognisable. Small 
fragments practically colourless protoplasm indicate complete 
destruction cell life. 

both grey and white matter, the arterioles and capillaries 
are greatly engorged. 

Cervical Enlargement. 


Fixation saturated sublimate and picric acid embedding 
celloidin and paraffin stained toluidin blue. 

There this situation the same profound degree change 
the nerve-cells observed the cortex cerebri. 

Even with low power, one struck the absence 
formed chromophile material definite shape the cell-body. 

With high the following changes are recognis- 
are very few cells which formed chromophile 
elements are present, small particles being scattered throughout 
the cell body, both centrally and peripherally, sucha manner 
that wide spaces are left between each. 

Between the particles, the fundamental amorphous substance 
stains very lightly, and detail structure visible. 
The nucleus pale, and occupies excentric position, while 
the nucleolus distinct, and stains well. 
ninety-five per cent. the cells much 
degree change found. 
There seems have been here rapid dissolution the 
chromophile elements, causing the cell assume 
homogeneous appearance, which varies degree different cells, 
some cells being entirely homogeneous, while others few 
minute particles the chromophile elements are left (photograph 

8). Those remains chromophile elements are found, with the 
exception very few isolated instances, the periphery 
the cell. those cells, around the nucleus which peripheral, 
the central parts, the cytoplasm homogeneously pale 


f 


THE PATHOLOGY ACUTE INSANITY 273 


blue colour, but the extreme periphery one finds fringe 
small broken-down chromophile particles. The nucleus, before 
mentioned, assumes peripheral position, extremely pale, and 
its network unstained. The nucleolus stains strongly. 

The extreme tortuosity the protoplasmic processes 
worthy note. have the above those cells 
strong evidence that the process disintegration has commenced, 
and advanced further the perinuclear and central parts the 
cell, seeing that the peripherally-situated chromophile bodies are 
the last remain. 

Many cells are met with showing still more advanced 
stage. The cell stains almost uniformly pale blue, and trace 
the chromophile bodies seen, but the cell edge the 
homogeneous blue colour little more intense than the 
central parts, and details are visible the cell-body. The 
nucleus very pale, situated the periphery the cell, and the 
nuclear network unstained. Many cells are lightly stained 
that their recognition only possible with extremely high powers. 
The cell-body and nucleus are reduced mere shadows. 

While the majority these homogeneous-looking cells show 
detail structure the cell-body, there are few which 
distinct reticulum visible with high magnification. 

The reticulum present the cell-body, and extends for 
little distance along the base the protoplasmic processes. The 
threads composing the network stain deeply, and the spaces 
enclosed them are for the most part equal size, but here and 
there throughout the cell the walls adjoining spaces are 
ruptured, leaving clear structureless round oval cavities the 
cell-body. these cells there are traces chromophile 
substance, although where the strands forming the reticulum are 
little thicker and more distinct than usual, one may justified 
assuming that some dissolved chromophile substance applied 
the sides the strand. 

specially interesting note that the above-described 
cells showing distinct cell network, the nucleus condition 
homogeneous atrophy. stains very diffusely blue, homo- 
geneous, showing nuclear network, but deeply-stained 
nucleolus, while the nuclear membrane may much crenated, 
and its actual size greatly reduced. 


Lumbar Enlargement. 


Fixation, embedding and staining precisely the cervical 
region. The appearances this part the cord are almost 
identical with those found the cervical enlargement. 
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few cells one finds fine fragments chromophile elements 
scattered irregularly the central parts the cell, while larger 
irregularly-shaped fragments are found towards the periphery. 

The nucleus pale, and the nuclear network unstained, while 
the nucleolus stains strongly with the aniline dye. 

the majority the cells there nearly complete dissolu- 
tion the entire chromophile material, the entire cell-body 
staining diffusely blue; but the protoplasmic processes, and 
the extreme edge the cell, few fragments chromophile 
substance remain. 

Cells showing further stage this process are seen where 
even the peripheral chromophile elements and those the 
protoplasmic processes are completely lost. Such cells show 
homogeneously blue centre and periphery, but the colour some- 
what deeper the latter situation. network visible the 
cell-body those cells. 

this region, the cervical enlargement, there are few 
cells which reticular structure visible with high magnifica- 
tion. Rupture the strands forming the meshwork can seen, 
and often one finds those the homogeneous atrophy the 
nucleus previously described. 

Tortuosity the protoplasmic processes again noteworthy 
feature the degenerative process, and the vascular engorge- 
ment here present the other situations described. 

Both small and large nerve-cells are affected the same 
extent the acute disintegrative process. 


Posterior Root Ganglia. 


Fixation saturated sublimate and picric acid embedding 
celloidin and stained with toluidin blue. 

The degree chromatolysis present greater than any 
the ganglia examined the other cases, and the sections under 
medium powers the cells present pale washed-out” appear- 


ance. order study the chromophile elements those cells, 


necessary examine carefuily with very high powers, the 
degenerative process here has been much more acute type 
than have previously studied. none the ganglia 
examined are there any cells unaffected the chromolytic 
process. the large cells, which normally contain granuliform 
those which also possess peripheral ring 
elongated elements, distinct change found. 

The fine granuliform chromophile elements the centre 
the cell become reduced exceedingly fine dust, which with 
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medium magnification not visible, and the peripheric chromo- 
phile ring longer recognisable. 

But many cells the change has advanced farther, and now 
the fine central granules longer persist, the cell centre staining 
very diffusely and faintly, while the periphery there ring 
more intense colour, which few minute granules can 
made out, indicating the former site the peripheral ring. 
remarkable how frequently one finds the perinuclear clear space 
quite obscured, the dissolved chromophile substance had 
passed into along the cell canaliculi which normally empty into 
it. nucleus pale, with the nucleolus distinct, and 
frequently occupies excentric peripheral position. Occasion- 
ally early homogeneous atrophy the nucleus seen, the 
staining being deep and diffuse, obscuring the reticulum. 

the cells which normally possess large, well-shaped chromo- 
phile elements, one finds definite and well-advanced central 
chromatolysis. 

The centre the cell pallid, and colours diffusely blue, 
while the periphery and around the nucleus, which has become 
excentric, faintly-staining mass finely-broken chromophile 
dust persists. some those cells the nucleus may 
others early homogeneous atrophy present, and occasionally 
the nuclear atrophy may very advanced, even reaching the 
stage where the nucleus intensely coloured and much reduced 
size, with markedly crenated margin. 

Some cells, comparatively few number, are observed 
possess very strong affinity for the dye, staining deeply and 
diffusely. 

With the highest magnification, one observes that the chromo- 
phile material reduced very fine dust, scattered generally 
throughout the cell, may even wanting altogether. the 
cell-body distinct network visible, whose spaces are equal 
size throughout. The nucleus those cells always affected 
homogeneous atrophy. greatly reduced size, with 
very irregular edge, stains deeply totally obscure the 
nuclear network, and the nucleolus only faintly discerned 
through the deep staining mass. Clear vacuoles are sometimes 
present the degenerating cells. They are small and irregularly 
distributed for the most part, but occasionally one meets larger 
vacuoles, the centre which faintly-staining threads tissue lie. 

Case dead cells can seen invaded nuclei. 
cortex, cord and ganglia the vessels are more distended with blood 
corpuscles than the other cases. 
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Medullated Fibres Spinal Cord. 


transverse sections, stained Wolter’s method, there 
very noticeable light staining the crossed pyramidal tracts, 
which merges slightly into the posterior part the ascending 
antero-lateral column, and also into the lateral cerebellar tract 
both sides. The posterior columns present the same appear- 
ance, but the cervical region the diminution affinity for 
the stain confined the fibres the postero-internal 
tract; the lumbar enlargement the entire posterior region 
stains with less intensity than normal. microscopic examina- 
tion the myelin change very evident—much more than 
any previous case—and the lightly-stained regions one sees 
that the well-stained fibres are greatly the minority. The 
ring formed affected sheaths very thin one, stains 
faintly, and may incomplete. 

account the atrophy many tubes, those which 
are normal stand out with great distinctness. 

The Marchi method shows many more fibres affected 
than the other cases. Black dots are found all the tracts, 
but there marked increase numbers the crossed 
pyramidal tracts, posterior columns, and the direct lateral 
cerebellar. 

the dorsal and lumbar regions, the number degenerated 
fibres the crossed pyramidal tracts greater than higher 
the cord, and the tract becomes more sharply marked off 
from the other columns. 

the lumbar region this very well shown. There 
some degeneration the posterior roots just before they enter 
the cord, and also some Lissauer’s tract. 

longitudinal sections the number degenerated fibres 
found greatly exceed that observed the previous cases, the 
rows black droplets being very numerous (see photograph 11). 

Combined Marchi and safranin method.—In this case very many 
tubes are affected, and large portions myelin are completely 
atrophied, leaving the axis-cylinder quite denuded. The degree 
degeneration not marked some sheaths. There may 
slight diminution affinity for the stain seen intervals along 
the course the fibre, and where bulging the sheath has taken 
place the axis-cylinder commonly shows distinct fusiform swell- 
ings with regular outlines, but may still stain red. those 
myelin dilatations there may great tortuosity the axis- 
cylinder. 

the myelin atrophies tends assume pale violet 
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colour, and the atrophy patchy, picking out small spots long 
segments, leaving well-stained, presumably healthy segments 
between. 

the vicinity node Ranvier—which one rarely obtains 
view sections, but which none the less can seen 
exist definite structure—this pale violet staining the 
atrophied myelin sometimes shown extremely well. The 
extremity one node may stain quite normally, but the other 
side the constriction the myelin thin, and vacuolated for 
some little distance, and coloured pale violet tint; the axis- 
faintly violet also, and some points unstained. Such 
pallor and atrophy may affect the nerve-sheath for considerable 
distance, and many small vacuoles may present. There may 
even complete atrophy, leaving the axis-cylinder quite bare 
some points, and here stains very faintly violet, and shows 
fusiform swellings. 

Pale violet-staining globules are seen arranged often rows, 
representing the once healthy medullary tube, and times one 
finds row red globules, the myelin between which has 
and evidently been absorbed. 

the centre these globules one frequently sees spot 
which stains black with the osmic acid, the black patch showing 
distinctly contradistinction the red-stained myelin which 
surrounds it. 

Many droplets this nature are met with more advanced 
stage degeneration, where the patch Marchi degeneration 
occupies almost the entire globule, very faint rim myelin 
surrounding the black more central portion. 

the fusiform swellings the axis-cylinder above mentioned, 
the centre may much paler than the peripheral portion, 
appearance which has been referred previously. 


the appearances met with the nerve- 
cells 

Case 1.—In the cerebral cortex, and the cord, one 
finds some cells showing very slight degree fragmentary 
change affecting the edge the chromophile bodies gener- 
ally throughout the cell, and others showing typical 
central chromatolysis. the cortex the nucleus the 
small pyramidal cells stains very deeply and diffusely. 
There are few cells the grey matter the cord which 
colour intensely blue and appear homogeneous. the 
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posterior root ganglia many cells show central chroma- 
tolysis, and homogeneous atrophy the nucleus present 
some instances. Vacuolation the cells this situation 
not uncommon, when the chromatolysis complete. 
Cells showing complete chromatolysis are present the 
cord and cortex also. 

Case 2.—In this case the nerve-cell degenerations are 
the same types given above, with two exceptions, viz., 
the nucleus the small pyramidal cells the cortex does 
not stain deeply and diffusely, and the deep blue homo- 
geneous colour seen few cells the cord Case has 
not been observed here. 

Case 3.—The pigmentation the nerve-cells cortex, 
cord, and posterior root ganglia excess the quantity 
found Cases and but the hyperpigmentation does 
not exceed the physiological increase which one expects 

The types chromatolysis are the same those given 
above. The nucleus the small pyramidal cells stains 
deeply and diffusely, and the posterior root ganglia also 
homogeneous atrophy the nucleus found, and also 
present cells which stain very deeply and have homo- 
geneous appearance throughout. 

deeply-stained homogeneous cells were observed 
the cord this case. 

Case 4.—There this case dissolution the 
chromophile material the cortical nerve-cells, and the 
body the cell faintly-stained network can perceived. 
The nucleolus vacuolated. 

the spinal cord the types chromatolysis are pre- 
cisely the same nature the first three cases, but 
greater severity, indicated the vacuolation found 
the cell-body. 

Case 5.—The cortical changes this case are nearly the 
same found Case the cell-body one frequently 
finds vacuolation addition dissolution the chromo- 
phile substance, and one meets with very few large 
pyramidal cells which there dissolution, but slight 
fragmentation the chromophile bodies. 
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the spinal cord the changes are similar those found 
the preceding case, with the exception vacuolation, but 
there are few cells which show peripheral chromatolysis. 

The changes the posterior root ganglion cells are 
much more severe than the first three cases. 

Case 6.—Here one finds, the cerebral cortex, dissolu- 
tion the chromophile bodies, network the cell, 
homogeneous atrophy the nucleus some cells, and 
vacuolation both cell-body and nucleolus others. 
the cord there are few cells with broken-up chromophile 
bodies, but the great majority show the same dissolution 
chromophile material met with the cortex cerebri. Some 
nerve-cell nuclei are state homogeneous atrophy. 

the posterior root ganglia the greatest degree 
change yet observed those structures found exist. 
The chromophile substance almost entirely dissolved 
away the majority the cells. 

Some cells stain with great intensity, and homogeneous 
atrophy the nucleus always present them. 

Vacuolation the cell-body frequent. 

Deeply-stained cells, with the nucleus condition 
homogeneous atrophy, have been seen the cortex also. 


CHANGES THE MEDULLATED FIBREs. 


all the cases the distribution the degeneration and 
the form which assumes are identically the same, and any 
difference degree very small, with the exception 
Case 

revising these morbid changes shortly, find 
that:—(1) transverse sections stained Wolter’s 
method, the crossed pyramidal tracts and the posterior 
columns possess less affinity for the stain than the tracts 
the other regions the cord. (2) Fibres yielding the Marchi 
reaction are found scattered these columns, and less 
extent other tracts also. The degeneration the 
pyramidal tracts much more intense Case than 
the other cases, and there most sharply defined the 
lumbar region. (3) the combined Marchi and safranin 
staining, two varieties myelin alteration can noted. 
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some the sheaths there are small round oval 
points which stain black with the acid, and around 
these points the myelin may little altered. One two 
these black dots frequently coalesce form larger 
droplet. Sometimes, where the myelin has been broken 
into round oval globules, the centre some these 
may stained black, while the peripheral part stained 
partially the safranin. 

form degeneration differing appearance from the 
above met with, and consists the atrophy and absorp- 
tion the myelin, leaving the axis-cylinder denuded par- 
tially completely. Small and large segments the 
sheath are affected, and portions either side may show 
apparent alteration. this atrophic process there are 
noted the loss staining reaction the sheath, 
thinning and vacuolation often ending complete atrophy 
along the parts affected, leaving the axis-cylinder bare. 

Owing absorptive process having been superadded 
the atrophic one complete atrophy this nature, 
nothing left represent the once healthy myelin, that 
this form degeneration can distinguished from that 
which ends scattered globules chains droplets show- 
ing the Marchi reaction. 

The axis-cylinder undergoes degeneration well, and 
attention has already been drawn such changes im- 
paired staining reaction, tortuosity, fusiform swellings, 
flattening, and some instances thinning. 

Actual rupture exceedingly rare occurrence, and 
has only been observed one the six cases. 

From what has preceded, will seen that tissues 
from the central nervous system have alone been preserved 
and examined. The changes the peripheral nerves, the 
liver, intestines and kidneys, have not been studied. 

Since the commencement this research, the impor- 
tance retaining portions these organs for examination 
order form more complete work has received due 
attention, and all cases acute insanity which have been 
met with since the above series was begun, this oversight 
has been rectified view future publications the 
subject. 
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That examination all the organs the body—and 
even the blood the utmost importance, 
forced upon one’s attention perusal the recent 
literature upon acute mental troubles. 

two cases insanity following influenza, Camia (2) 
found fatty degeneration the liver and kidneys. 
more recent publication the changes found the nervous 
system acute confusional insanity, the same author—in 
addition the nerve-cell and fibre changes—describes the 
following definite alterations. 

Kidneys.—Fat droplets the cells the convoluted 
tubules and the glomeruli; the vessels between the 
tubules much dilated and congested. the tubules dead 
cells are found, and the loops Henle the protoplasm 
the epithelial cells broken and pale. 

Liver.—Fatty degeneration the hepatic cells and 
dilatation the central vein the lobule. Fatty degenera- 
tion the muscular fibres the heart has also been seen. 

Zonder (39), experimental subacute poisoning 
aluminium, found definite changes the nervous system, 
but addition the kidneys and liver showed distinct lesions. 

the former found cloudy swelling, and many 
instances destruction and shedding the epithelium the 
convoluted tubules, which times were full these dis- 
integrated structures, and the mass formed fat droplets 
could seen. 

the loops Henle there were large, deeply-staining 
particles, also destruction epithelial cells. 
straight tubules, and the glomeruli, the nuclei were 
swollen, and many showed karyokinetic figures. 

The connective tissue nuclei were proliferated. 

the liver found extravasation leucocytes around 
the vessels, and many leucocytes scattered between the liver 
cells near the small arterioles were small hemorrhages. 

According Camia, the changes found his cases are 
regarded the result intoxication, but the same 
time contends that there evidence show that the 
stasis the vessels the liver and kidneys has played 
part the causation the degeneration. 
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Turner! also explains this way the fatty degeneration 
the liver found him cases acute delirium. 

The six cases under consideration can divided into 
three groups, according the character the nerve-cell 
change met with, and also according the severity the 
alterations produced. 

the first three cases the changes, with slight excep- 
tions, are very similar appearance, the most predominant 
feature common all being the central chromatolysis found 
the cells the cortex, anterior cornua the cord, and 
the posterior spinal root ganglia. 

This central chromatolysis found associated with 
excentricity the nucleus when the nerve-cell reaction has 
reached fairly advanced stage. 

Cases and the chromatolysis found the cortex 
more acute type, and one excepts the limited 
number large pyramidal cells the fifth case, which 
there not dissolution but slight fragmentation the 
Nissl bodies, then the appearances will seen pre- 
cisely similar and the degree the lesion almost equal 
each. 

this group the type chromophile disintegration 
the nerve-cells the cord identical with that found 
the first group, but the greater amount damage inflicted 
the nerve-cells shown the presence vacuola- 
tion them the cord Case and the more acute 
chromatolysis the cells the posterior root ganglia 
Case 

Case stands out markedly from all the other cases 
account the grave nerve-cell degeneration which found 
throughout the entire central nervous system. too, 
the fibre reaction greatly excess that found the 
previous cases. 

Unlike Cases and where the cortical are 
more severe than the centres lower down, find that 
with the exception few cells the cord, which 
fragmentary changes are present, the type cell change 
met with the same all regions. 


Turner. Delirious Mania.” J., No. 2073, 1900. 
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Let now look the various forms nerve-cell 
reaction, and see how much they agree with the changes 
found others cases similar nature, and 
experimental work. 

The slight fragmentary change which affects the edges 
only the chromophile elements generally throughout the 
cell has been observed Cases and some the 
large pyramidal cells the cortex, and the large multi- 
polar cells the anterior cornua. 

Cases and this change found only the latter 
situation. Such slight degree alteration the nerve- 
cell occurs with much less frequency than the others 
described, but none the less considerable importance 
pointing the greater stability the large cells, rich 
well-formed chromophile material. 

Camia (4) has found such changes acute mental 
confusion and insanity following influenza, both 
cortical giant cells and anterior cornual cells. 

This same author has found similar degree alteration, 
the same situations, certain experimental poisonings 
(3), and notes the fact that the smaller varieties nerve- 
cells show many instances more profound degree 
alteration than the larger ones. 

But the type nerve-cell change which one finds most 
frequently all the cases cited above central chroma- 
tolysis, which seen various stages its development, 
and which varies from slight degree, limited almost entirely 
the area the immediate vicinity the nucleus, 
more profound alteration, which normal chromophile 
bodies are only found the periphery and 
plasmic processes. this stage there displacement 
the nucleus outwards. 

Central chromatolysis has been found the cortex, cord, 
and posterior root ganglion cells the first three cases, 
the cord Case and and posterior root 
ganglia Case 

Only certain cells the posterior root ganglia the 
change really identical appearance with that met the 
cortex and cord. refer the medium-sized cells, which 
the chromophile elements are large. 
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Various writers within recent times have met with and 
described this form nerve-cell alteration different forms 
mental derangement. 

Ballet and Faure (1), cases mental confusion, found 
the cortical giant cells swollen, and affected central 
chromatolysis with excentricity the nucleus. one case, 
which also presented marked symptoms polineuritis, 
similar type alteration was present the cord. 

Camia, confusional insanity, found the same change 
the cortex, cord, less extent the posterior root 
ganglion cells. 

Meyer (22) figures giant cell showing the same con- 
dition. 

Trémner (35) describes similar appearance the spinal 
ganglion cells case delirium tremens, also does 
Turner (37) the cortex cases dementia, melancholia, 
and delirium. 

But although found present the above mental states, 
there are other conditions which such alteration the 
above has been found. For example, Marinesco (17) found 
the same change occur the cerebral cortex secondary 
lesions the internal capsule; and case pellagrous 
insanity, described Righetti (28), which the spinal roots 
were affected, the cells the anterior horns the cord, and 
less extent the cells the posterior root ganglia, showed 
well-marked central chromatolysis with peripheral displace- 
ment the nucleus. 

Again, (32), case tetanus with left facial 
paralysis, found central chromatolysis the cells the 
cortex, and also the left facial nucleus. 

poisonings, experimental and otherwise, the same type 
reaction has been seen, Nichols (24) typhoid 

fever, and after infection rabbits with the typhoid bacillus 
Rossi (30) poisoning with phosphorus; 
Tschernischeff (36), grave gastro-intestinal 
symptoms following fish-poisoning. the last-mentioned 
author’s cases, however, peripheral and diffuse chromatolysis 
was also noted, and also the presence vacuoles the cells. 

will remembered that the cortex Cases and 
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and the entire central nervous system Case there 
was much greater degree cell alteration than was seen 
the first group, and the appearances suggest that instead 
fragmentary change, found the central chroma- 
tolysis above described, one has here deal with process 
dissolution the chromophile material. 

The remarkable way which the cell stains diffuse 
manner throughout the body and processes, and the almost 
total absence chromophile material, indicate the profound 
degree which these cells are affected. There are indi- 
cations some cells, however, which would lead one the 
belief that the process dissolution has commenced the 
central parts the cell, for when any chromophile bodies 
persist they are found around the periphery and the 
processes. 

Associated with this process dissolution one some- 
times finds vacuolation the cell-body and also the 
nucleolus, conditions which are commonly met with 
certain 

Daddi (11),in examining the nervous system animals 
infected with hydrophobia, found that the cells stained 
diffuse homogeneous manner, and that vacuolation the 
cell-protoplasm was present. 

Buck and Moor (12), experimental tetanus, 
described rapid dissolution the chromophile substance, 
causing intense colouration the cells. 

some cells they found faint protoplasmic reticulum. 

Tschernischeff (36) has found similar change some 
the cells the cases fish-poisoning already referred to. 

other disturbances the nervous system vacuolation 
frequently found :—By Ciaglinski (8) the cells the 
anterior cornua death from acute tuberculosis, and the 
posterior root ganglion cells fatal case diabetes 
Buck and Moor (13) result induced acute 
(in some the cells vacuolation the nucleolus 
was present) and Nartowski (23) rabbits infected with 
the diphtheria toxine. have been described 
Soukhanoff (33) and Zonder (39) experimental poison- 
ings with arsenic and aluminium. 
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From the above results evident that vacuolation 
the cell-body liable occur secondary the entrance 
toxines poisons into the system, and also result 
interference with the blood supply, and the vacuoles are 
usually found associated with grave alterations the 
chromophile material, such advanced chromatolysis, or, 
have seen, with chromophile dissolution. 

Vacuolation the nucleolus much more rarely found, 
and the present series was only observed the last three 
cases. 

one refers the description the posterior root 
ganglion cells Case and the cortical and spinal root gang- 
lion cells Case rare type degeneration will found, 
which clearly quite different from either true chroma- 
tolysis chromophile dissolution. The cells which come 
under this type are recognised the deep, homogeneous 
manner which the cytoplasm stains, and also the 
presence homogeneous degeneration the nucleus 
associated with the cytoplasmic change. intense 
homogeneous colouration the cell has been found 
Marinesco (19) acute encephalitis, and was first called 
him superficial coagulation with corpuscular 
formation,” account the fact that some parts the 
periphery the degenerated cell were detached, and lay 
closely applied its edge. later publication (20), 
alludes the same coagulation process, or, sometimes 
terms it, coagulation necrosis, and admits that the centre 
the cell may affected, and addition has found the 
nucleus condition homogeneous degeneration. 

Homogeneous degeneration, atrophy the nucleus 
was first described (29), and its development can 
divided into two stages. the first stage the nucleus 
stained very deeply and diffusely, the nuclear network 
obscured, but the nucleolus remains visible. 

The second stage characterised the intense colour 
already noted, and addition the nucleus now greatly 
reduced size and its contour very irregular. 

(35), some spinal delirium tremens, 
has found similar very deeply-staining cells, which 
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has seen thick felted network and homogeneous atrophy 
the nucleus. 

Schukowsky (3), acute delirium, has found cells which 
present exactly the same appearance, and Guizzetti (14) has 
described them also fatal case chorea which there 
was vegetative endocarditis with septicemia, and staphylo- 
cocci were present the vessels the brain. 

But even cells which the above cytoplasmic change 
not found one may see both early and late phases this 
homogeneous atrophy the nucleus. 

the small pyramidal cells and the spinal root 
ganglion cells Case the posterior root ganglion cells 
Case and the small pyramidal cells Case this 
nuclear alteration has already been noted, and remark- 
able how often has been found present cells whose 
chromophile material shows little alteration. 

very difficult account for this early nuclear 
atrophic change cells otherwise practically normal 
appearance, for one’s experience find that with 
interference the nerve-cell function the chromophile 
material shows changes before any are noticeable the 
nucleus, and alterations the latter structure are shown 
progressive pallor. But homogeneous atrophy the 
opposite the case, and the nucleus the first part the 
cell suffer. 

Buck and Moor (13) have found after occlusion 
the abdominal aorta that homogeneous atrophy the 
nucleus occurs early the nerve-cell degeneration brought 
about the acute and Righetti (27) has noted 
similar change from the same cause. 

Amongst others who have drawn attention this nuclear 
homogeneity with atrophy toxic conditions are Nartowsky 
(23) and Shupfer (32); while Rossi (80) and Soukhanoff 
(33), metallic poisonings, have found the nucleus more 
highly coloured than usual, appearance which may 
interpreted early stage homogeneity. 

Although our knowledge the conditions which bring 
about such early and profound nuclear alteration very 
deficient, yet, whatever may the cause it, there can 
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little doubt that the cell which such early nuclear 
alteration occurs can never recover, for generally 
admitted that the integrity the nucleus necessary for 
the life regeneration the chromophile material. Once 
nucleus becomes affected this homogeneous atrophic 
process, not even the removal the exciting cause the 
degeneration can lead restoration the nuclear function. 

The same, naturally, can said the cells which are 
state coagulation necrosis, and homogeneous atrophy 
the nucleus has always been found present here, perhaps 
one not wrong assuming that the said atrophic nuclear 
change the precursor the coagulative necrosis the 
nerve-cell. 

can seen. This rather faint Cases and but 
the last quite distinct. The network composed 
meshes equal size, pervades the whole cell-body, and 
extends for little distance into the processes. From the 
characteristics described, this seems identical with the 
fine network Donaggio (29). 

The alterations the myelin-sheath and axis-cylinders 
all the cases the changes the nerve-cells, and are 
found vary very little intensity the first five, but 
the sixth the degeneration myelin much more severe 
character. The distribution the degenerated fibres has been 
studied transverse sections, but order examine into 
the nature the myelin and axis-cylinder change has 
been necessary study them longitudinal section, and 
use stain which would allow both being examined 
the same time. Safranin has answered the purpose admir- 
ably, especially after tissues had passed through the Marchi 
process. 

Alterations similar nature those described under 
each case have been observed certain mental affections 
and certain toxic poisonings. 

Camia (4), acute confusional insanity, has described 
detail the changes found the white matter the cord, 
but here one can only give briefly his results and views. 
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Marchi method found slight degree degenera- 
tion the pyramidal tracts, which was more marked the 
dorsal region. sections stained the Weigert method 
these tracts were more lightly stained and the volume the 
individual fibres diminished. The fibres nearest the grey 
matter were more affected. the dorsal cord found 
small areas which, with high magnification, the myelin 
was seen quite destroyed, leaving the axis-cylinders 
bare. 

Destruction myelin-sheaths has been 
Schukowsky (31) and Carrier (5) acute delirium, and 
the same condition Cristiani (9) found the central 
nervous system and the cranial and peripheral nerves 
degeneration the myelin, which according him was 
primary nature. Primary degeneration the sheath 
has also been described Mager (21) acute myelitis. 
Nichols, his experiments already referred to, addition 
the nerve-cell changes, has drawn attention paren- 
chymatous degeneration the peripheral nerves; and 
Homen and Laitinen (15), after injecting cultures 
streptococci into the sciatic nerve animal, were able 
trace diffuse alterations, ending granular fragmentation 
the medullary tube. 

The term primary atrophy” the myelin-sheath has 
been given Vassale (38) special form degeneration 
which the appearances are quite different from those found 
degeneration the fibre consequence its destruction, 
breach its continuity with its trophic centre. 

Briefly, the features which characterise the primary 
degeneration Vassale are loss staining reaction, thin- 
ning and slow disappearance the myelin, occurring 
scattered manner along the sheath, and until complete 
demyelinisation the axis-cylinder results. According 
this author, the degeneration toxic origin, and may 
caused either exogenous endogenous poisons, and 
accentuates, important differential sign between 
primary and secondary degeneration, the fact that the 
former the axis-cylinder persists for great length time, 
although showing slight alterations; whereas, well 
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known, there grave destruction both the myelin-sheath 
and axis-cylinder the secondary degenerations. 

Righetti (28), the spinal roots case pellagrous 
insanity, has described and figured appearances which 
terms primary atrophy the fibres shown swelling, 
diminished staining, and thinning the myelin covering, 
accompanied swelling and pallor the axis-cylinder. 

the six cases under discussion, slight and more 
advanced modifications staining reaction are common 
appearances the axis-cylinder, and both thinning and 
fusiform swellings have been noted. 

But actual rupture has been very infrequently observed, 
and appearances resembling the fibrillation disinte- 
grative changes such Thomas (34) has figured occurring 
multiple sclerosis have been met with. 

Taking into consideration, then, the patchy atrophic 
character the myelin changes, and the comparatively 
‘slight affection the axis-cylinder, evident have 
here typical primary degeneration. 

But while one can definitely affirm that the myelin 
atrophies seen safranin staining are primary origin, one 
finds difficult account for the Marchi degeneration 
which have seen the crossed pyramidal and posterior 
columns. Turner (37) and Camia have noticed the Marchi 
degeneration the pyramidal columns acute mental 
affections, while has found similar affection 
the same regions; and Camia also notes that many experi- 
menters have described degeneration the pyramidal 
columns brought about the action toxic substances 
which attack the fibres these regions primarily. 

But all the six cases have found that the posterior 
columns show fibres yielding the Marchi reaction well 
the pyramidal, and this association posterior and lateral 
column degeneration has already been noted 
psiconevrosi acute and is, according him, 
ascribed toxic origin. 


Lésions des Centres Nerveux dans (Comptes 
Rendus Soc. Biol., No. 35, 1899). 
Rivista Sperimentale Freniatria, Fasc. 1897. 
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curious coincidence that the pyramidal and 
posterior tracts should show fibres 
showing the Marchi reaction, and the question before 
now whether this Marchi degeneration primary 
secondary nature, and primary, why should not other 
regions the cord show equal amount it. 

course must not forgotten that, the combined 
Marchi and safranin stain, definite primary atrophies and 
typical rows Marchi degeneration have been seen side 
side the same section, taken from longitudinal slice along 
the middle the cord. 

But, Camia points out, there now evidence 
show that the pyramidal and posterior columns possess 
less resistive power the action toxic substances, and 
opinion that the degeneration these regions 
primary, and due the same cause the alterations found 
the nerve-cells his case. 

account for the presence Marchi degeneration, 
however, inclined lay great stress upon the prolifera- 
tion neuroglia found the cord his case confusional 
insanity, and suggests that this proliferation may strangle 
the axis-cylinder its course and impair its continuity, thus 
accounting for the positive results obtained Marchi’s 
method. 

Such breach continuity the axis-cylinder would 
cause definite Marchi reaction arise the myelin-sheath, 
and Vassale admits than even primary degeneration 
might possible obtain this reaction provided that the 
toxic substance work was powerful enough bring about 
this rupture. 

highly improbable that these Marchi degenerations 
are secondary nerve-cell change, for have seen that 
there not enough cause this, and have not observed 
any neuroglia proliferation any the cases, inclined 
the opinion that all the medullated sheath and axis- 
cylinder changes are primary. Even Case where the 
lesions the pyramidal tracts are intense, one does not 
feel justified stating that such lesions are secondary 
nerve-cell change, the cells are only destroyed few in- 
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stances, while the large majority them are state 
acute chromatolysis, condition from which they can recover 
granted that the causative agent withdrawn. 

Further, although Vassale holds that Marchi droplets are 
not found typical primary degeneration account the 
slow atrophic nature the process, yet there are certain 
appearances, especially Case which can advanced 
against this view, for have seen small patches Marchi 
reaction, situated segments the sheath, which still 
stained with safranin, and other parts the same sheath 
the typical atrophic primary degeneration was present. 

thus possible that some parts the myelin succumb 
the local action the toxine more quickly than other 
portions, and give rise changes which differ consider- 
ably appearance, but which are nevertheless caused the 
same factor. 

certainly difficult believe that Cases and 
which will remembered ran course short duration, 
there was time for the neuroglia proliferate such 
extent cut off the axis-cylinders from their trophic 
supply and give rise secondary degeneration, and 
certain that the nerve-cell change was quite insufficient 
exert similar influence. 

may be, however, that, given cell condition 
partial chromatolysis, its trophic influence may reduced 
render the fibre less capable resistance toxic 
and there now evidence show that the most 
peripheral parts the conducting fibre are affected more 
easily the toxine. 

this supposition one may able explain why, 
Case the degeneration found the pyramidal columns 
greater the lumbar region than the cervical. 

take into consideration the facts that morbid 
changes are found the nerve-cells the cortex, cord, 
and posterior spinal root ganglia, the myelin-sheaths and 
less extent the axis-cylinders the cord, and that the 
liver, kidneys and heart show definite alterations well, 
must come the conclusion that all such alterations 
the acute insanities are the result acute general 
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intoxication. There doubt that the changes the 
myelin-sheaths and axis-cylinders are primary, and the same 
can said the nerve-cell alterations, although some 
might not inclined accept the view that the central 
chromatolysis with peripheral displacement the nucleus 
so. 

This latter change similar appearance the altera- 
tions found the nerve-cell result the division 
its axis-cylinder, and has been described the work 
Marinesco, Lugaro, Van Gehuchten, and many others (29) 
but although similar appearance, are not justified 
concluding that the presence central chromatolysis 
our acute cases insanity accounted for injury 
the conducting fibre. 

general intoxication inconceivable that such 
highly differentiated and delicate structure the nerve-cell 
could possibly later reacting the toxine than the 
other nervous tissue, for must bear mind the fact that 
each nerve-cell has been shown provided with cana- 
liculi which permeate and distribute the nutrient fluids 
from the blood throughout the cytoplasm, that the cell 
must react readily all modifications the constitution 
the circulating media. The fact that the chromatolysis 
commences the central parts the cell can explained 
satisfactorily developmental grounds. (18), 
his studies the involution and evolution the nerve-cell, 
has shown that the chromophile elements the centre are 
the last developed, and one inclined agree with 
him when says that their stability less than that 
those the periphery the cell, which are the first 
developed. 

obvious, then, that general intoxication such 
are present discussing, these central elements must 
present less resistance the toxic agent, and succumb more 
quickly, thus giving appearance like that the reaction 
distance. 

Moreover, all the six cases described, only slight 
changes have been seen the axis-cylinders, that 
anatomical and developmental grounds, together with the 
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absence sufficient alteration the fibre cause secondary 
reaction the cell, must consider that even the central 
chromatolysis due the direct effect toxine acting 
the cell itself. This present the view which most 
authors adopt who have worked the subject. 


Although the pathological changes found the acute 
insanities point clearly acute general intoxication, 
which the toxic substances attack the nervous system and 
all the other tissues the body, yet are still far from 
having clear idea the source this intoxication. 

The réle toxines the production nervous disorders 
now rightly receives considerable share attention, for 
sufficient evidence has been put forward late years 
show that there close connection between toxic condi- 
tions the blood and affections the nervous system. 

concise classification the various sources toxic 
infection which one has consider studying nervous 
diseases, given Robertson’s Textbook Pathology 
relation Mental Diseases.” 

These are follows:—(1) Exogenous poisons, 
alcohol, cocaine, morphia, &c. (2) Poisons formed within 
the body the course various infective and non-infective 
diseases, influenza, syphilis, rheumatism. (3) Poisons 
generated within the body owing disorders meta- 
bolism—auto-intoxication, e.g., Bright’s disease, 
diabetes, &c. this group are placed the toxines which 
are developed result bad hygienic conditions, mental 
shock, overstrain. (4) Poisons generated the intestinal 
canal result derangement the digestive organs. 
When these toxines pass into the system, have deal 
with auto-intoxication gastro-intestinal origin. (5) 
Poisons developed the action organisms which have 
passed from the alimentary tract into the blood. This con- 
dition infective has been worked Bianchi 
and Piccinino, and more recently Ceni, whose results are 
the greatest interest, and will referred later. 

D’Abundo and Agostini, the Rivista Sperimentale 
Freniatria, fasciculus iv., 1900, have entered fully into the 
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question the intoxications and infections the 
pathogenesis nervous disorders, and the accumulation 
facts given their conjoint paper quite sufficient show 
the importance these factors causative agents. 

discussing the source the intoxication, these 
authors draw attention certain facts order demon- 
strate what extent the individual constantly exposed 
the risk infection through the especially 
through that the intestinal tract. 

The cavities the body are normally full organisms, 
and the mucosa itself one the natural barriers which 
offer constant resistance the entrance either the 
toxines the organisms themselves. 

Now, according D’Abundo and Agostini, there are 
certain mental conditions which are known modify 
phagocytic action, and therefore resistive power, that the 
line defence—as they call it—is weakened. Such condi- 
tions are mental shock, fright worry, and any other con- 
dition which brings about lowering tone the nervous 
system, which naturally reacts upon the tissues the body 
generally, for the integrity the former is, know, 
necessary for the proper carrying the function the 
latter. 

look back the third group poisons, see that 
mental shock, overstrain, and bad hygienic conditions can 
induce condition auto-intoxication. The toxines 
produced ought neutralised the secretions the 
protecting organs the body, the liver, pancreas, 
kidneys, and lymphatic glands; but through defective 
function these organs the process neutralisation not 
sufficiently carried out, then accumulation toxines 
takes place the organism, which will immediately react 
the nervous system, its further detriment. 

Now, according D’Abundo and Agostini, this induced 
primary intoxication paves the way for the production 
secondary intoxications, which may either caused 
chemical modifications the viscera due disturbance 
nervous influence, the circulation the primary 
toxine itself the blood. 
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But the presence primary intoxication may lower 
the resistive power that micro-organisms may gain access 
the blood-stream, and induce infective condition which 
complicates greatly the nervous symptoms. 

The work Ceni (6) this connection much 
importance that seems advantage note some his 
results and his conclusions. 

studying cases has examined the blood 
order ascertain what period the disease micro- 
organisms were present. 

Prior his researches Bianchi and Piccinino found and 
described special bacillus the blood and meninges 
cases acute delirious mania, and they held the view that, 
given heredity and poverty the system, micro-organisms 
could attack the individual and induce delirium. 

But Ceni differs from these authors, and holds that their 
theory may right only for cases which their special 
bacillus found, because himself has frequently observed 
the common micro-organisms present the blood 
epileptics not suffering from delirium. 

Ceni, his bacteriological examinations, has found that 
the early phases delirium organisms are present 
the blood but soon the excitement accompanied 
fever, then organisms make their appearance. With the 
elevation temperature the symptoms are more grave, and 
death rapidly follows. 

The organisms which found one case were the 
staphylococcus pyogenes aureus, and short, slightly mobile 
bacillus which had all the characteristics the bacterium 
coli; second case the blood contained the streptococcus 
pyogenes and the micrococcus tetragonus. 

The bacterium coli was only found 
immediately before death. 

According Ceni, this late infection not the cause 
the mental symptoms, but nevertheless constitutes very 
grave complication. thinks that the nerve-cell changes 
reduce the alkalinity the blood, alter the bactericide and 
phagocytic functions the blood and tissues, that there 
invasion later the common germs which normally 
occupy the the cavities the body. 
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later publication Ceni (7) gives the result his 
examination forty-six cases various psychopathic forms, 
including acute delirium, severe mania, convulsions, 
maniacal attacks general paralysis, prolonged status 
epilepticus, 

fourteen cases, during the acute stage, found the 
blood streptococci, staphylococci, pneumococci, micrococcus 
tetragonus, bacillus coli, and bacillus pyocyaneus. 

has concluded that these organisms never appear 
the blood the beginning attack, but shortly after 
exacerbation, and their appearance accompanied febrile 
change. 

Generally, the infection determined single form 
organism, but when death approaching, then mixed 
forms are found the blood. 

These investigations Ceni are worthy the highest 
commendation, for they definitely prove that the entrance 
organisms into the general circulation influences the course 
mental disorders markedly for the worse, especially the 
infection bacillary. 

the same time, his postulate that there must some 
functional organic disorder the nervous system first 
present must never forgotten, for the complicated processes 
involved this primary disorder form the crux the whole 
question the causation insanity. 

The hereditary taint universally admitted the 
predisposing factors, and there can doubt that 
causes such mental shock, worry, overstrain and privation 
all kinds, acting one the subject hereditary weakness, 
will induce condition auto-intoxication, and precipitate 
attack insanity. 

Yet, unfortunately, are still far from having any 
definite knowledge the obscure chemical processes which 
lead general intoxication. That general intoxication 
exists cannot denied one considers the fact that primary 
lesions both nerve-cells and medullated fibres are found 
throughout the central nervous system, accompanied 
lesions other organs the body. 

only, however, complete study all cases 
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acute insanity which one may meet, from neuropatho- 
logical, physiochemical, and pathochemical standpoint, that 
our knowledge this subject will advance. 
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UNIRADICULAR PALSIES THE BRACHIAL 
PLEXUS. 


FARQUHAR BUZZARD, M.B., M.R.C.P., 


Assistant Physician the Belgrave Hospital for Children and Registrar 
the National Hospital for the Paralysed and Epileptic. 


The object this paper (1) place record six 
cases which the symptoms pointed lesion one 
the spinal nerves forming the brachial plexus, (2) discuss 
the sensory and motor phenomena produced such con- 
dition, and (3) consider the anatomical site and pathological 
basis the morbid process concerned. 

gratefully acknowledge indebtedness Sir 
Gowers, Dr. Ormerod, Dr. Beevor, and Dr. for their 
kind permission make use cases under their care the 
National Hospital, well Dr. Sworder and Dr. Collier 
for notes patient whom they saw private practice. 

The diseased condition had acute onset the first 
three cases described. 


Case 1.—J. P., young man years age, was admitted 
the National Hospital, under the care Sir Gowers, 
November 10, 1901. About year previously, whilst acting 
orderly the R.A.M.C. South Africa, had fall from 
horse, which caused him serious inconvenience discomfort. 
Six weeks later was attacked acute pain the right side 
the neck and shoulder, which lasted about fortnight, and which 
was accompanied rapid wasting the muscles the shoulder 
girdle region. The loss power and wasting reached their 
maximum month six weeks, and then remained stationary 
the time his admission into the National Hospital. 

the meantime had been treated South Africa and 
the Nottingham General Infirmary. There had been return 
pain, and the patient complained only inability raise the 
arm the shoulder. 
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examination, the man, though slightly pale, presented the 
appearance good general health and muscular development. 
The signs disease consisted atrophy and paralysis the 
right supraspinatus, infraspinatus, deltoid and teres minor 
muscles, and disturbance sensation over area roughly 
covering the deltoid muscle (see figs. and 2). 

The atrophy the spinati and teres minor muscles was 
extreme, and response was obtained faradic galvanic 
currents; few fibres the deltoid responded strong currents, 
whilst the greater part the muscle was unresponsive. The 
right biceps was larger, and perhaps trifle weaker, than the 
left, but reacted well stimulation electricity. affection 
the supinator longus brachialis anticus could detected, 
the trapezius, rhomboids, serratus magnus, pectorales, 
diaphragm. was not possible detect any defect function 
the subscapularis. 

regards sensation, the area depicted fig. was quite 
analgesic; touches were felt there, but seemed different, according 
the patient, touches elsewhere; heat and cold sensibility 
was very defective over the same part, and the man thought 
recognised heat with more than cold. Elsewhere the 
neuro-muscular system was normal, and signs visceral 
disease could detected. After some weeks treatment 
massage and galvanism, symptoms improvement began set 
with regard the and the end February, 1902, that 
muscle displayed very considerable voluntary power. few fibres 
the infraspinatus again began function under volitional 
stimuli, and the area analgesia was almost gone. The patient 
left the National Hospital early March with useful limb and 
with improvement still taking place. 


this case etiological factor could obtained from 
the man’s previous history, and extremely unlikely that 
the trauma mentioned had anything with the condition. 
may added, however, that the time onset was 
working very hard half rations food. fever was 
associated with the early days the disease. 

Case O., married woman, years age, came the 
Hospital February, 1901, and was treated out-patient 
under the care Dr. Beevor. She came complaining weakness 
her right hand, and gave the following history. 

This case was shown the author the Neurological Society March, 
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Five years ago she was Malta, and had attack Maltese 
fever. During convalescence she woke one morning with pain 
shooting down the right arm from the neck and shoulder, and 
weakness her right hand. The muscles the latter slowly 
wasted, and have remained stationary condition ever since. 
The pain lasted few days and then disappeared, return from 
time time for short periods. She was unaware any numbness 
loss sensation. 

examination, there was found, otherwise perfectly 
healthy woman, marked atrophy the muscles the right thenar 
eminence, with partial atrophy and paresis the interossei and 
long flexors the fingers. the same time area analgesia 
and thermanesthesia, with slightly impaired sensibility touch, 
the inner surface the forearm was detected. This area was 
somewhat oval shape, and extended from point just above 
the wrist another just above the inner condyle the humerus, 
the edges being fairly sharply defined (see figs. and 4). 

Electrical Reactions.—Practically response either current 
thenar eminence, feeble contraction with faradism and gal- 
vanism hypothenar muscles, interossei, and long flexors the 
fingers, but polar change and qualitative change with the 
galvanic current. 

The pupils and palpebral fissures were equal the two sides. 
improvement and retrogression took place under treat- 
ment. 


This patient was seen again after long interval 
June 1902. The muscular wasting and sensory distur- 
bance were stati quo. The area dissociated 
was tested means the cautery and ether spray (see 
Case 6), and the following results were obtained. The 
territory denoted figs. and was insensitive pin- 
pricks and radiating heat, partially insensitive cold 
vapour, and sensitive tactile stimuli modified way 
(i.e., the patient said they did not feel the same else- 
where). the same time was struck with this fact: the 
fine point pin not only failed give rise painful 
sensations, but most places failed elicit tactile sensa- 
tions. cautery, placed contact with the skin and 
raised moderate temperature, produced sensation 
heat nor any sensation but that touch. 
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Case 3.—Mrs. W., aged 50, experienced sudden loss power 
left shoulder, with pain down the left side the neck and 
shoulder, June, 1900. This was followed, few days later, 
herpes, for which Dr. Sworder treated her. Recovery was slow, 
and November, 1901, she was seen Dr. Collier, who found 
atrophic palsy left deltoid, supraspinatus and infraspinatus, 
with hardly any faradic response any those muscles. 
also found some and analgesia the fifth cervical root 
area, and the scars herpes the same region. There were 
adhesions the shoulder joint, which were subsequently broken 
down, with the result that improvement rapidly took place, and 
when saw her, early this year, considerable voluntary power 
had returned and the sensory symptoms had practically cleared 
up. learnt from her that she had had rheumatic fever when 
years age, and had suffered ever since from shortness 
breath, faints, and cardiac pain. examination there were well- 
marked signs mitral stenosis. Unfortunately have 
accurate map the herpes distribution this case 
but the present condition our knowledge the significance 
herpes, may assume with great degree certainty that 
the lesion here was vascular one, affecting the fifth cervical 
posterior root ganglion and spreading the fibres the anterior 
root their junction with the 


The following cases presented subacute insidious 
onset, progressed for short period, but had for some time 
been stationary. Under treatment some improvement has 
taken place certain them. 


Case C., girl domestic service, years age, 
came the Hospital October 23, 1901, complaining weak- 
ness the right hand. When twelve years old the patient had 
scarlet attack chorea year later was followed 
second attack four years ago. About that time she began 
notice some flattening the right thenar eminence and gradually 
progressive weakness the right hand. Very little had 
taken place recently, and there was extension the disease 
other parts. The onset and course the condition had been 
unassociated with pain. 

examination the girl was well nourished and healthy 


This was the diagnosis arrived Dr. Collier when saw her 
November, 1901. 

case was shown Dr. Beevor the Neurological Society 
October 31, 
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looking, but complained being short breath exertion. 
There were evident signs cardiac disease. Pupils and 
palpebral fissures were equal the two sides. There was great 
atrophy the abductor and opponens pollicis, less marked 
atrophy and weakness the adductores and flexor brevis pollicis, 
much loss power and atrophy the interossei, hypothenar 
muscles, and long flexors the fingers; there was loss faradic 
and galvanic excitability proportion the wasting. The 
fingers presented tendency the position. the 
inner side the forearm there was area analgesia and 
thermanesthesia, with partial loss tactile sensibility, corre- 
sponding very closely shape and size that seen Case 
(fig. other abnormalities sensory, motor, reflex 
character were present. Considerable improvement regard 
the sensory disturbance and slight increase motor power has 
been observed under treatment. 


Case M., married woman, years age, has been 
attending Queen Square out-patient under Dr. 
care for some years. When years age she suffered severely 
from anzmia, and was hospital for three months with that 
complaint. Shortly afterwards she noticed that her right hand 
would often cold,” and subsequently she observed wasting 
that part. This wasting has gradually progressed until, the 
present time, most the intrinsic muscles the hand are affected, 
whilst the fore and upper arm are free from marked atrophy 
paresis. testing the sensibility area analgesia and 
the ulnar aspect the forearm. There are signs disease 
elsewhere, and the pupils and palpebral fissures are equal. 

The heart and other viscera are healthy. The patient free 
from pain, although the past there have been attacks aching 
down the inner side the right arm. 


The following case differs from those which precede 
the fact that two spinal nerves, the first dorsal and the fifth 
cervical, have both been the one severely, the other 
slightly. 

Case 6.—K. P., domestic servant, years age, came 
under Dr. Taylor’s care February 20, 1902. Six years 
previously she had influenza, and for four years subsequently 
she suffered from trouble with her stomach. Her symptoms 
consisted vomiting, hematemesis, epigastric pain, 
shortness breath and palpitation the heart, and three 
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years ago these troubles became acute that she was treated 
the Bristol Infirmary for four months. About two years 
ago she began conscious clumsiness her right hand, 
and found that she had difficulty using her fingers, especially 
cold weather. the same time wasting the thumb was 
noticed, and attacks pain the arm, which have recurred 
intervals since, caused certain amount discomfort. She 
does not think that the hand more wasted now than was 
eighteen months ago, but she has more difficulty straightening 
the ring and little fingers that side. This,no doubt, due 
the fact that certain amount post-paralytic contracture 
has occurred the hand similar that which has been 
described ulnar neuritis Léon (1), who compares 
the facial contracture common palsy, and names 
the condition main pince.” 

examination there was found, addition the contracture 
just described, marked wasting and loss power the 
abductor opponens and adductores pollicis, considerable atrophy 
and weakness the interossei, 
muscles, with the exception the abductor minimi digiti. 
the forearm the deep and superficial flexors the fingers were 
atrophied and weak, whilst the pronator radii teres and wrist 
flexors had escaped. The pronator quadratus was probably also 
affected, although this was difficult sure. 

The wasted muscles showed corresponding loss electrical 
excitability. The right deltoid was slightly less powerful than 
the left, but was impossible detect any difference between 
the strength the external rotators the arm the two. 
sides. There was evidence injury the oculo-pupillary 
fibres which leave the cord with the first dorsal root. 

Over part the first dorsal root area the ulnar side 
the forearm there was slight impairment tactile sensibility, 
with marked but not complete thermanesthesia and analgesia. 
Over part the fifth cervical area (see fig. there was 
slight decrease sensibility pain and heat, whilst that 
touch and cold was practically normal. Both areas were tested 
carefully for heat and cold means cautery (in close 
proximity the skin) and ether spray, with the object 
eliminating, far possible, the tactile element during the 
test. this way was ascertained that the loss sensibility 
heat over the first dorsal area was more complete than that 
cold, whilst the condition over the fifth cervical area was 
noted above. The presence red-hot cautery close the 
skin gave rise sensation, either tactile, painful thermal. 
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the other hand appeared that when the wire galvano- 
cautery was held contact with the skin, and then heated the 
passage current temperature sufficient raise small 
blister but not sufficient change the colour the metal, 
painful was experienced the patient. -She did not 
associate the sensation with heat. This last test, however, was 
applied after some improvement had taken place the sensory 
disturbance. The knee-jerks were brisk, there was ankle 
clonus, and the plantar reflexes were flexor type. The 
was unaffected, although for short time she complained pain 
that part. signs organic heart disease could detected. 

Under electrical treatment the contracture has much improved, 
and there appears more power some the affected hand 
muscles, while, above stated, the has also 
undergone some change for the better. 


One the most noteworthy features the cases just 
recorded lies the fact that three them suggest lesion 
the first dorsal nerve, two them lesion the fifth 
cervical nerve, and the sixth lesion both these nerves. 
This may coincidence, may point special 
susceptibility the part the lowest and highest roots 
the brachial plexus; the other hand, well 
remember that corresponding lesion any one the 
intervening roots does not admit such ready diagnosis. 
The anterior primary divisions the lower four cervical and 
first dorsal spinal nerves form small system devoted the 
motor and sensory supply the forelimb, and the over- 
lapping their peripheral distribution necessarily greater 
the middle than either end the system. Thus there 
little mingling the territories the fourth and fifth 
cervical the first and second dorsal nerves. striking 
analogy afforded the special nomenclature attached 
injuries the upper and lower trunks the same plexus, 
and permissible regard cases representing 
either half Erb’s palsy half Klumpke’s palsy, the 
former involving the fifth and sixth cervical nerves, the 
latter the eighth cervical and first dorsal. 


PHENOMENA. 


careful study the sensory and motor phenomena 
Case leaves room doubt that the incidence the 
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morbid process was that part the fifth cervical nerve 
which lies beween the junction its anterior and posterior 
roots and its union with the sixth nerve form the upper 
trunk the plexus. 

this patient there was evidence paresis the 
rhomboids, levator anguli scapule serratus magnus, and 
fair assume that the disease was situated peripheral 


‘to the branches which, part, supply these muscles, and 


which arise from the nerve lies between the scaleni. 
Case however, the occurrence herpes points 
extensive lesion, involving not only the posterior root gan- 
glion, but the anterior root-fibres their union with the 
posterior, and the rhomboids were not affected the 
explanation must supplied statement Grenet, 
who says Assez fréquemment nerf 
rhomboide nait plexus cervical non 
brachial. L’angulaire rhomboide peuvent donc rester 
indemnés dans cas paralysie radiculaire intrarachi- 
(2). 

The distribution atrophic palsy Case supplies 
valuable evidence the motor innervation from the 
fifth cervical nerve, and interesting note that the 
limitation this innervation the spinati and teres minor, 
great part the deltoid, and probably few fibres the 
biceps, supported the anatomical researches Herring- 
ham (3). The latter, result careful dissections the 
brachial plexus and its roots large number subjects, 
makes the following (1) usually the 
junction the fifth and sixth nerves that the suprascapular 
nerve given off, but not uncommon find springing 
from the fifth before the junction made. (2) The sixth, 
therefore, exercises sometimes extremely small influence, 
and sometimes none all, over the spinati. (3) appears 
that the pectoralis major does not usually receive from the 
fifth. (4) The biceps supplied fifth and sixth seven 
times out eight. (5) Thirty-one dissections showed 
exceptions the rule that the fifth does not enter into the 
outer head the median nerve. (6) The circumflex comes 
from the fifth and sixth; six cases from fifth alone; sixth 
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branch often very small. (7) The teres minor always 
supplied the fifth alone. (8) The supinator longus and 
brevis are usually supplied the sixth; the fifth not 
always excluded. 

The upper part the subscapular muscle also receives 
supply from the fifth cervical nerve, but its affection would 
not lead demonstrable disturbance function. 


atrophic palsy certain muscles the hand and forearm, 
and although the amount atrophy varied slightly 
individual instances, the same muscles were affected all. 
These were the long flexors the fingers slightly, the 
interossei considerably, and the muscles the thenar and 
hypothenar eminences varying degrees. 

Herringham maintains that the first dorsal nerve some- 
times supplies part the flexores profundus and sublimis, 
the interossei, the hypothenar and deep thenar muscles, but 
does not consider that the superficial thenar muscles 
receive any innervation from the same source. the same 
time admits the greater difficulty tracing the fibres 
individual roots far their terminations the peripheral 
compared with the proximal portions the limb. 

Sherrington (4) finds, too, that the superficial intrinsic 
thumb muscles receive, segmentally considered, less pos- 
terior motor innervation than the deep intrinsic thumb 
muscles the higher vertebrates, and finds this fact 
exception, which loss explain, the rule that 
the more superficial muscles are supplied lower segments 
than those lying deeper the same part the limb. 

any value can attached clinical cases such 
those which form the basis this paper, the same difficulty 
does not appear obtain man, because some them 
the abductor pollicis showed very considerable degree 
atrophy, equal that presented some the deeper 
thenar muscles. the other hand, was noticeable that 
part the flexor brevis pollicis sometimes escaped. 

Charcot’s (5) patient, who suffered from traumatic 
lesion the first dorsal nerve, there was marked atrophy 
the hypothenar eminence, less marked atrophy the thenar 
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eminence, atrophy the interossei and slight atrophy 
the flexors the forearm, but the author does not state 
whether the superficial deep intrinsic muscles the 
thumb had suffered more severely. His case, however, 
supports mine the distribution the motor affection. 

out the fact that the wasted muscles the former were 
fewer, and generally more profoundly atrophied, whilst 
the latter they were more numerous, and sometimes less 
completely affected. This observation conforms with Sher- 
rington’s (6) statement that there greater overlapping and 
commingling the root districts the muscles the hand 
than those the shoulder, the peripheral than 
the proximal parts the limb. 

the same time must admitted that the degree 
atrophy which obtained certain the hand muscles was 
much greater than might have been first sight expected 
the innervation only one out two more spinal 
roots had been cut off; but the effect such condition 
the nutrition muscle, especially untreated over 
long period time, present matter requiring further 
investigation. The absence oculo-pupillary symptoms, 
and any history herpes the instances first dorsal 
nerve lesion, justifies the conclusion that the point injury 
was situated the nerve between the junction its roots 
and its union with the eighth cervical form the lower 
trunk the brachial plexus. Disease the spinal cord 
itself further excluded the absence any signs 
spasticity the lower limbs. 


SENSORY PHENOMENA. 


There are few points considerable interest connec- 
tion with the sensory phenomena present these patients. 

The dissociative character the anesthesia the 
cutaneous root areas was marked often the case 
syringomyelia, and may regarded evidence the 
greater overlapping the tactile compared with the 
algesic and thermal fields the peripheral distribution 
single afferent root. This fact was pointed out Charcot 
some years ago the case cited above, and was especially 
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referred him drawing comparison between his 
patient and examples syringomyelia. 

The algesic area may therefore regarded, not 
whole territory root distribution, but rather that 
residuary analgesia after all compensation overlapping 
has taken place. For this reason the area alluded 
smaller dimensions than that over which herpes appears 
disease the corresponding posterior root ganglion, smaller, 
too, than the region which pain referred under similar 
circumstances and lastly, smaller than the district which 
tactile sensibility probably but almost inappreciably modi- 
fied. interesting observation the part Rendu (7) 
worthy quotation the present context. case 
which was recorded him one reflex neuritis, but the 
symptoms which pointed, opinion, local lesion 
the junction the fifth and sixth cervical nerves, the pain 
was described being two kinds: (1) contusive 
character and confined the shoulder region, (2) inter- 
mittent sharp stabs darting from the cervical region the 
tips the fingers. The was limited the area 
which was the seat pain the first kind. 

Turning the experimental work carried out Sher- 
rington (8) The Spinal Roots and Dissociative 
thesia the the conclusions drawn that 
distinguished observer may best referred their 
original words. 

(1) The disturbance skin sensation produced 
macacus severance spinal roots some extent 
dissociative one. 

(2) macacus the destruction single sensory 
spinal root, least the case certain spinal nerves, 
entails limited skin-area, much smaller than the total 
skin-field the root, abolition heat sensitivity without 
abolition, but with some concomitant impairment, tactual 
sensitivity. 

(3) “In the skin macacus the and the 
‘heat ’-field single sensory spinal root, least the 
case certain spinal nerves, are each less extensive than 
the the same root. 

VOL. 
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(4) the ‘heat’-fields and the 
roots the extent overlap greater some skin regions 
than others, e.g., the hand and foot than parts 
the forearm, thigh and trunk.” 

The area dissociative produced dividing 
the first dorsal posterior root macacus is, according 
Sherrington’s photographs, smaller extent than that 
man, the upper limit falling short the elbow. 

remarkable feature cases was the absence any 
subjective sensation numbness the hypesthetic skin. 
Not one the patients was aware his sensory loss until 
the fact was demonstrated him. This forms striking 
contrast the subjective numbness injuries peripheral 
nerves, and would suggest that may probably reckoned 
important factor the diagnosis between root and 
peripheral nerve lesion. 


ETIOLOGY AND PATHOLOGY. 


customary group under the name all 
gross lesions nerves which are not caused trauma 
the pressure encroachment some external morbid 
process, and this custom finds close analogy the appli- 
cation the term all transverse lesions 
the spinal cord, whether they are inflammatory vascular 
origin. For some reason not easy explain, similar pro- 
cesses the brain are better distinguished cerebral 
rhage and thrombosis the one hand, and encephalitis 
the other, are accepted terms amongst diseases the highest 
part the nervous system. Whilst clear that there 
need for reform regard this loose classification 
diseases the spinal cord, may urged that our know- 
ledge peripheral nervous lesions 
advanced warrant any attempt adopt more exact 
terminology than that which obtained the title 
The absence anatomical evidence support 
clinical theory certainly serious hindrance any such 
attempt, but difficult feel satisfied with nomen- 
clature which does not draw distinctions between symp- 
tom-complex, suggesting sudden localised interruption 
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functional continuity single spinal nerve, and gradual 
affection many nerves, probably due the presence 
some morbid influence the general circulation. 

When the help the microscope wanting 
necessary consider the etiology any particular disease 
order obtain guidance the problem its pathology. 
Case series, short rations and hard physical work 
are the only items importance the remote immediate 
previous history the patient. 

Case the onset symptoms occurred during con- 
valescence from Malta fever, disease which bears many 
clinical resemblances rheumatic fever, and which 
frequently associated with marked and joint troubles. 

Case was the subject mitral stenosis the sequel 
acute rheumatism. 

Case scarlet fever, followed two attacks chorea, 
were prominent features the few years immediately pre- 
ceding the onset the nervous phenomena. 

Cases and were the victims very severe chlorosis, 
accompanied, the latter, all the symptoms gastric 
ulceration. 

submit that the above facts suggest, with reasonable 
probability, special liability the part these patients 
lesions vascular origin. Such lesions may and 
occur various parts the body without giving rise 
noteworthy symptoms when their incidence upon vessels 
small calibre. Their occurrence, however, any part 
the nervous system cannot fail produce striking disturb- 
ances function, even when the vessel affected little 
more than capillary size. Embolism the retinal artery 
has more than once been recorded association with chorea 
(9), and Mr. Marcus Gunn (10) has noted symptoms point- 
ing hemorrhage into the sheath the optic nerve 
women suffering from 

unreasonable infer that spinal nerves may also 
the seat localised vascular changes, sometimes sudden 
and sometimes insidious their onset, and leading train 
symptoms which the term indiscrim- 
inately applied? this possibility admitted, there 
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plenty evidence suggest that such vascular lesions may 
occur not only the brain, spinal cord, and cranial and spinal 
nerves, but also more peripherally still the cords the 
brachial plexus and the nerves the extremities. Remak 
(11), indeed, has proposed the name multiple 
localised neuritis for cases presenting the clinical features 
suggested that designation, and cites case where the 
symptoms pointed sudden and almost simultaneous lesions 
the suprascapular and circumflex nerves the right side, 
and the musculo-cutaneous nerve the left. 

Other cases palsy, occurring 
suddenly and alone, are recorded, and some, such 
that described Hoffmann (12), the area sensory loss 
was the seat subjective numbness. But other nerves are 
equally commonly affected this manner, and these are 
only mentioned order emphasise the similarity the 
sudden onset with pain, paralysis and atrophy, whether the 
lesion situated proximal to, peripheral to, the midst 
of, the brachial plexus. 

Many cases herpes zoster have striking general 
resemblance this group, and are rare instances (e.g., 
Case associated with motor disturbances. Although the 
existence specific affection the posterior root ganglia 
has been established beyond all doubt the admirable 
work Head and Campbell (13), questionable whether 
some cases zoster are not dependent purely vascular 
lesions, and, indeed, whether some cases cited those 
authors their series autopsies were not this nature 
rather than toxic origin. They admit the probable 
vascular origin least one case, where extreme 
necrotic lesion was found the 12th dorsal ganglion, but 
case multiple focal lesions the cord due endar- 
teritis obliterans the changes the diseased ganglion are 
ascribed specific unknown agent, the influence 
which the spinal disease supposed have rendered the 
patient especially predisposed. 

proffer the suggestion that under certain circumstances 
vascular lesion may originate spinal root ganglion, 
giving rise herpes zoster and, the lesion extensive, 
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motor well sensory phenomena; spinal nerve, 
when will occasion the symptom-complex presented 
cases (c) nerve-trunk formed the union two 
more spinal nerves, resulting condition which 
Erb’s palsy the commonest example; and 
peripheral nerve, causing localised peripheral neuritis. 
Such view does not preclude the probability that the 
vascular lesion may primarily due some diseased state 
the blood the blood-vessels, and that its incidence 
particular nerves portions nerves may favoured 
anatomical peculiarities which are present unaware. 


Fic. 7—Diagrammatic representation the four sites neuritic local- 
ised lesions (see text). 


Whatever the nature the morbid process concerned 
cases acute subacute localised neuritis,” certain 
that extension our knowledge can only gained 
the careful examination nerves from their origin their 
peripheral distribution when the opportunity afforded. The 
practice only investigating short length nerve not 
calculated throw light the matter, and may 
considered analogous removing short piece the spinal 
cord indifferent level for the purpose studying the 
nature transverse myelitis. 


LITERATURE. 


Lesions the brachial. plexus, medical, surgical and 
obstetrical, figure very frequently English and Continental 
inedical literature, and much has been written about their 
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causation and symptomatology, especially Erb (14), 
Duchenne, Klumpke (15), Secretan (17), 
Raymond, Rendu, Bernhardt, Duval (18), Guillain, Grenet, 
Zuelzer (19,) Stadelmann (20), and others. 

These authors refer almost entirely injuries its 
upper and lower trunks, injuries affecting all the roots 
which form the plexus. Even the exhaustive mono- 
graphs this large subject make but brief mention 
uniradicular paralyses. Thus, Duval and Guillain (18) say 
that uniradicular palsies are very rare, and only mention the 
bullet wound case Charcot. 

Under the heading Paralysies Grenet 
(2) says, n’y pas lieu sur ces faits qui 
paraissent pas tres 

Secretan’s (16) solitary contribution the 
contained the following words Dans cas Traube, 
une atrophie des muscles main 

Head (2) says that has seen case herpes zoster 
which the eruption over the first dorsal area was associated 
with palsy the movements the hand and fingers, but 
supplies further details. 

Cases zoster the region the trigeminal nerve, 
accompanied oculo-motor facial paralysis, which 
there are many instances, can hardly considered compar- 
able, but possible that some examples brachial palsy 
and herpes collected Ebstein (22), although imperfectly 
recorded, may have been allied one described this paper. 

Lewis Jones (23) has published some cases atrophic 
paralysis one both hands, and may that his 
Case belongs the same class mine, but there 
mention sensory disturbance. 

The sudden and spontaneous onset Erb’s palsy, with 
preceding trauma, not uncommon, and the character 
the initial symptoms suggests similar pathological factor 
that first three cases, although its anatomical site 
not quite identical. the same time must remem- 
bered that the difference fraction inch the 
position the actual morbid process would provoke 
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fifth cervical nerve palsy instead Erb’s palsy. Such 
variations position readily account for the minor differences 
the physical signs, and often point greater less 
involvement the sixth cervical nerve its junction with 
the fifth. 

The scope this paper, however, does not admit refer- 
ence the numerous cases brachial plexus palsy, arising 
from disease more than one its roots, the trunks 
formed their union. 

conclusion, attention may drawn the remarkable 
fact that whilst Charcot’s case often referred 
instance injury single spinal nerve, little notice 
has been taken his interesting observations the char- 
acter the sensory loss produced, observations which have 
received experimental confirmation Sherrington, and 
clinical support, venture believe, from this paper. 

There exists clinical group cases 
which the symptoms strongly suggest more less com- 
plete destruction functional continuity one the spinal 
nerves forming the brachial plexus. 

(2) The objective disturbances sensibility resulting 
from this lesion closely conform with those observed 
Sherrington after cutting posterior root monkey. 
They differ some respects from the produced 
the division peripheral nerve. 

The largely dissociative character, 
and does not occupy the whole cutaneous area which the 
afferent fibres the spinal nerve are distributed. 

(4) The objective not associated with any 
subjective sensation numbness, and consequently over- 
looked the patient. 

(5) The atrophy the affected muscles excess 
what might expected view the fact that many the 
muscles receive fibres from two more spinal nerves. 

(6) The condition generally occurs persons who have 
some time been the subjects disease affecting the 
cardio-vascular system. The morbid process probably 
vascular character, and may sudden gradual its 
onset. 
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Since writing the above, another interesting case the 
kind has come notice. 


Case H., aged 28, metal turner, complains loss 
power and wasting his right hand, and attacks dull 
aching pain down the right arm. 

Previous fever twelve years ago. Injury 
skin right upper arm six and half years ago, healed eight 
days. Six years ago influenza, followed congestion the 
three months ill. venereal disease. 

Present five years ago noticed gradual 
wasting right thenar eminence, preceded pain the 
shoulder and arm. The atrophy and weakness has spread its 
present extent slowly. 

Now, the abductor and opponens pollicis are much atrophied, 
the flexor brevis and adductores less so, and there some 
wasting and weakness the interossei, hypothenar muscles and 
long flexors fingers. reactions are altered cor- 
responding degree. the inner side the right forearm there 
area very marked analgesia and loss sensibility 
heat, with considerable impairment sensibility touch and 
cold. From the upper limit this area narrow strip skin, 
extending into the axilla, also presents similar sensory loss 
(see fig. 8). this case seems probable that the lesion 
situated the first dorsal nerve, and involves not only the fibres 
that nerve, but also some sensory fibres which properly 
belong the second dorsal nerve, and which reach 
branch from the first the second. Such branch present 
certain percentage human subjects, and almost constant 
some the higher vertebrates, but whether its fibres are 
afferent efferent not aware. The explanation the 
condition must sought such supposition, two lesions, 
one involving the first and the other the second dorsal nerve. 
extremely interesting note that the tactile 
this patient more marked than any those previously 
recorded, and that alone all cases was aware his 
sensory loss. This might have been expected from what has 
been said above, the sensory fibres two adjoining spinal 
nerves are evidently affected. 

The pupils and palpebral fissures are equal. The heart and 
other viscera are healthy, and there are nervous phenomena 
elsewhere. 


Note.—The present paper devoted the consideration 
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this disease when its incidence upon the roots the 
brachial possible that the lumbo-sacral plexus 
may times similarly affected, and that some cases 
sciatica with muscular atrophy (24) may have analogous 
pathological basis 
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DESCRIPTION FIGURES. 


anp 2.—Case 1,T. Showing area dissociated sensory 
loss and atrophy muscles. 

AND 4.—Case Showing area dissociated sensory loss 
and muscular atrophy. 

Fic. 5.—Case Showing area dissociated sensory loss and 
muscular atrophy. 

6.— Case Showing areas dissociated sensory loss and 
muscular atrophy. 

Fic. 8.—Case Showing the first and second dorsal areas where sensory 
loss was present, 
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CASE SCLEROTIC ATROPHY CEREBRUM 
AND CEREBELLUM, FAMILIAL TYPE, 
OCCURRING BOY. 


MICHELL CLARKE, M.A., M.D.CANTAB., F.R.C.P. 


Professor Pathology, University College, Bristol; Physician Bristol 
General Hospital. 


B., aged years, was admitted into the Bristol 
General Hospital June 29, 1900. The grandmother (mother’s 
mother) was blind until years age, and then recovered. 

The mother said that she had two brothers, both younger than 
the elder was quite well years age, when 
became paralysed, went blind, and died aged 12. 
The second was also well until about 10, when gradually 
became paralysed and blind, and died 13. more details 
could obtained these patients, and the mother, enquiry, 
could learn other similar cases amongst her relations. She 
was woman, and was positive that the illness 
her brothers’ cases presented the same features her son. 
The patient had three brothers, all them alive and well. The 
mother had had miscarriages, and there was history 
syphilis either parent. The father seemed steady man, but 
neither nor the mother appeared strong, and were rather 
excitable and neurotic type. 

The boy was quite strong and healthy until years age, 
and had never had any bad illness. The first symptoms noticed 
were that did not care out, and had slight choreiform 
jerkings the arms and legs. The schoolmistress noticed that 
his hand jumped writing. His sight gradually failed, and 
now very defective, the right eye being especially defective. 
Eight weeks ago began vomit the morning, but this has 
now stopped. The face had been drawn one side. said 
queer things, has been very irritable, losing his temper 
with his mother, and his has become indistinct lately. 
The headache has been the top the head. has had 
fits, affection bladder rectum; has been decidedly 
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weak his legs, easily falls down, and times will walk right 

into wall without observing it. discharge from ears. 

was admitted into the Bristol Hospital June 29, 1900. 

seemed intelligent boy, and answered questions sensibly. His 

speech was slow, with intervals between the words, which were 

also and indistinct. could sit bed, and could 

walk, but not well. The movements the legs were uncertain 

somewhat ataxic, especially the right leg, that was 

unsteady, and also tended turn and walk the left. 

When walking there were jerkings the arms, especially the 

right arm, and when rest jerkings, choreiform character, 


arms and legs occurred. Even this period, when stand- 
ing tended fall backwards. could not see read, but 
had been able read before the illness. 

The boy was rather thin and badly nourished. His face had 
old look. The thoracic and abdominal organs, and condition 
the urine, were all normal. 

There was facial paralysis, oculomotor paralysis, 
nystagmus. The pupils were equal, normal size, and acted 
well light and accommodation. Sight extremely defective 


could just count fingers; change present optic 
yellow spot region, rest fundus. (This was confirmed 
Mr. Walker, Ophthalmic Surgeon the Hospital.) Hearing 


normal. actual paralysis anywhere this date, but right 
leg weaker than left, and slight rigidity each. muscular 
wasting. affection sensation anywhere touch pain. 
Swallowing normal. Micturition and normal. 
incontinence. Knee-jerks much exaggerated; plantar reflexes 
active sign present. ankle clonus. 

There was pain tenderness over the head spinal 
column, and deformity them, nor any other part. 
club foot. left the hospital after two days, cried 
perpetually home again and refused his food. During the 
time stayed appeared have good deal pain the 
head. Subsequently attended out-patient. 

August was decidedly worse; his sight was worse, 
and was losing flesh. His mental condition was far worse 
had difficulty understanding what was said him, while 
before would have understood once; his memory was bad, 
and was much more childish; would ask his mother for 
things that was holding his hands, and few minutes after 
she had given them him would forget that had had them. 
times was very excited. His speech was more indistinct. 
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was now apparently little deaf, but was difficult 
sure this account the mental dulness. kept his 
mouth open, and his lower lip dropped. Otherwise there was 
facial oculomotor palsy; nystagmus; pupils normal. There 
were still slight irregular jerkings limbs, but not marked. 
walked with uncertain, ataxic gait, weak and unsteady, 
and had tendency fall backwards. was never still, but 
kept walking backwards and forwards. Both legs were rigid, 
with exaggerated knee-jerks, and with extension toes plantar 
reflexes, but ankle-clonus. The great toes were constant 
position hyper-extension. There was now tendency for him 
wet his bed. 

September there was incontinence passed his 
into his clothes, and was unable feed himself. 

October 25.—Condition worse. His sight had been steadily 
failing, and was now quite blind, and remained so. the 
same time the optic discs and fundus oculi remained normal, and 
the pupils reacted light (feebly). The pupils were now large, 
and slightly unequal. Mentally was more dull, but happy, 
laughing and chuckling himself; recognised penny, knew 
name, and put out his tongue when commanded, but this was 
about the extent his powers. His mouth was open, saliva 
dribbling from it. could just stand alone, balancing himself 
with his feet wide apart, and falling backwards the least touch; 
could only walk with support, taking short steps with his feet 
wide apart. could not sit alone, falling backwards. The 
knee-jerks were greatly exaggerated, there was slight ankle 
clonus, and marked rigidity both legs. 

November had attack herpes zoster, affecting the 
fourth and fifth left intercostal spaces this was accompanied and 
followed much pain. was quite blind, and times cried 
out with pains the there was vomiting. could 
swallow fairly his speech had become very indistinct, and 
except when cried out for food because pain, spoke 
very little. The cranial nerves were unaffected. was unable 
feed himself. had somewhat more control over the 
sphincters than the previous month. could just stand, but 
tended fall backwards, and when tried walk went 
backwards until The arms were now rigid, with 
exaggerated deep reflexes; spastic rigidity the legs was very 
marked, with ankle and knee clonus each side. 

December had lost the power standing walking 
unsupported when placed upon his feet fell backwards once. 
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His speech was very slurred and indistinct, saliva 
dribbled from his mouth, and during sleep made munching 
movements. Both arms and legs were the seat marked spastic 


contracture, and were affected, the legs especially, with 


cramps. 

January had access severe pains the head and 
painful cramps the legs, and apparently the abdominal 
muscles. also suffered from constipation. could 
not sleep, and cried out day and that was admitted 
again into the hospital. was now quite bed-ridden, helpless, 
and was impossible make him understand anything. Both 
arms and legs were rigidly contracted, the latter being flexed 
the hips and knees and drawn upon the abdomen. There was 
affection sensation. The pupils were moderately dilated 
there was change the discs. was much wasted, 
had incontinence urine; there were bed-sores. cried 
out constantly for his mother, and would take food from one 
else, that she took him out the hospital the next day. 
died shortly afterwards, constantly crying out screaming some 
days before death. 


Permission was given after some examine the 
head only, and this examination was made slum under 
very adverse conditions, and could only take away with 
small portions the brain, and not the whole 
should have wished. 

could not get leave examine the cord. This must 
excuse for the imperfections the pathological report. 

examination the brain was small, the dura mater 
healthy, the pia-arachnoid was not decidedly thickened, but 
its vessels were places injected, especially over the 
posterior part the brain. There was evidence past 
present meningitis. The cerebro-spinal fluid was present 
excess. The cerebral cortex was somewhat injected. The 
brain was normally developed, and there was obvious 
change the arrangement the convolutions, but those 
the occipital lobes and motor area were small. Asa whole 
the posterior pole the hemispheres was unduly small. The 
optic nerves and tracts, the cranial nerves generally, and 
corpora quadrigemina appeared healthy. 

cutting into the cerebral hemispheres, the chief 
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naked-eye changes were patch recent softening 
the left internal capsule, involving the greater part it, 
and tough, indurated sclerotic condition the white 
matter the occipital lobes, which was grey, dense, hard 
and firm. The occipital cortex was paler and thinner than 
normal, and this was true less degree the motor cortex. 
The white matter the ascending frontal parietal 
convolutions was firmer, and the right capsule 
greyer colour than normal. The basal ganglia and sub- 
thalamic regions appeared healthy. The ventricles were 
somewhat dilated, their ependyma healthy. 

The cerebellum was rather small; externally had 
healthy appearance the cortex looked normal section, 
but the white matter showed even 
change than that the occipital lobe, being dense, hard, 
tough, grey colour, and cutting like tough fibrous tissue, 
almost creaking under the knife. 

new growth was anywhere found, nor any sign 
gummatous formation. The the skull were normal, 
and the calvarium not unduly thickened. The vessels the 
base were healthy, and contained clot. They had the 
normal arrangement. 

The bones the base and the tympani were normal. 
Portions from the cerebellum, both occipital lobes—outer 
surface and region calcarine fissure—motor convolu- 
tions, and prefrontal areas each side, optic nerves, 
region internal capsules, crura cerebri, pons, medulla, 
and upper end cervical cord, were examined microscopi- 
cally. 

Nissl’s stain, Pal-Weigert, with carmine, Marchi’s method, 
Van Gieson’s stain, logwood and eosin, were used for cortex 


cerebri and cerebellum; and for pons and medulla, Pal- 


Weigert and carmine, and Marchi’s method. 

the cerebrum, the most pronounced changes were 
found the occipital cortex, and these were far most 
intense the neighbourhood the calcarine fissures. 
The pia-arachnoid, under the microscope, appeared slightly 
injected, and the larger vessels distended. The superficial 
layer the first and second layers granule 
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cells, appeared healthy. The whole cortex was narrowed, 
and the pyramidal cells were all stages degeneration 
and atrophy. The large pyramids and deepest layer 
cortex were most affected; next the small pyramids. 

The changes were not uniform, but patchy distribu- 
tion. There were numerous small spaces the grey matter 
(where atrophied cells had disappeared ?). The vessels showed 
moderate degree injection, the neuroglial cells were 
increased number, and the parts which the destruc- 
tive process was most advanced there was round-celled 
infiltration from the vessels, and phagocytes could seen 
attached the pyramidal cells some instances. Vascular 
changes were more marked the layer white matter 
immediately subjacent the here many vessels were 
crowded with leucocytes, which were passing numbers into 
the perivascular space and surrounding tissues. the 
white matter, very few places the grey, there 
seen extremely abundant proliferation the endothelial 
cells lining the perivascular space, that the latter was 
crammed with large endothelial plates with distinct small 
round nuclei. The vessel walls themselves were mostly 
normal, but some showed slight thickening. There was 
sign any endarteritis. 

the white matter this lobe, extensive areas were 
found which, with the above vascular changes, the tissue 
consisted dense network spider cells, with large, 
richly-branched, and coarse processes, forming almost 
myxomatous-like tissue, but obviously composed the 
greatly-proliferated neuroglial cells the part. these 
areas the white fibres had practically disappeared, and 
others this lobe, with less advanced change, were few 
number. Sections did not stain Marchi’s fluid, but 
Pal-Weigert stain the fine tangential fibres the cortex 
were greatly reduced number, places almost absent, 
and the deeper parts the white matter there were 
areas which the medullated fibres passing from con- 
volutions were degenerated. 

sections from the motor convolutions there were 
similar changes, but less marked the distribution was more 
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partial and less intense degree. the cortex, the large 
pyramidal cells and the multipolar the lowest layer 
were chiefly affected, there being considerable number 
the other hand, there were numerous healthy cells. 
less extent the layer small pyramidal cells was also 
affected. The capillaries were injected places, with emi- 
gration leucocytes and increase neuroglial cells 
(Nissl stain). 

The vascular changes white matter were slight, and 
there was absence proliferation endothelium 
lymph spaces. the occipital cortex, the underlying 
white substance was most affected those places where the 
changes the grey matter were most evident. the 
most affected areas the tangential fibres cortex appeared 
deficient number 

Sections from the area showed that the grey 
and white matter were practically normal, with the excep- 
tion that there were scattered pyramidal cells which 
the protoplasm had swollen, glassy appearance, the 
granules were absent, and the nucleus obscured, excentric 
position, and there were also very few atrophied pyra- 
midal cells. Marchi’s method, sections from cerebrum 
stained badly, and failed give any additional information. 

Cerebellum stain).—Granule layer normal, and 
first sight Pinkinje’s cells normal, but examining several 
sections became probable that they were really somewhat 
deficient number when compared with the normal cere- 
bellum. Although the vast majority them had healthy 
appearance, some were rounded shape, had lost their 
processes, stained deeply and uniformly, that the granules 
could not distinguished, and nuclei were obscured. 

(Pal-Weigert).—In small folia, fine fibres white matter 
stained normally, but tracing them down they passed 
several instances into patches, which they disappeared 
(sclerotic areas ?), emerge again greatly reduced 
numbers. The fibres could not any case (probably from 
change direction) traced great distance, but the 
larger stems, just above the point beyond which they could 
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not traced, the medullated fibres sometimes became 
tortuous and separated wider intervals. 

this method, sparsely-scattered degene- 
rated fibres were found all sections; most abundant 
sinall, but traced some cases into medium-sized large 
stems folia. 

layer white matter subjacent grey cortex, could 
seen many places injection vessels and infiltration 
with leucocytes, and the larger stems the white matter 
there was, addition, increase the interstitial tissue. 
(Van Gieson and hematoxylin and eosin stains.) 

These changes affected middle and both 
the whole the pathological changes the cerebellum were 
not marked under the microscope the very striking 
naked-eye changes had led one expect. the crura, 
cerebri, pons, medulla, and beginning cervical cord, 
sections stained Pal-Weigert showed complete and 
absolute degeneration the pyramidal tract each side 
healthy fibres appeared left; but 
method each pyramid was found contain fibres 
which took this stain, and had presumably degenerated more 
recently. 

the pons stain) there were found few 
scattered degenerated fibres the lateral and especially 
the mesial fillet, each side, and few also each 
superior cerebellar peduncle; but these were only few, the 
vast majority fibres being healthy. sections through 
the medulla there were also few scattered degenerated 
fibres the restiform body each side, very few the 
reticular formation, the issuing left sixth nerve-root, and 
the peduncle the left flocculus cerebelli. 

much regret that the post-mortem examination was 
unavoidably imperfect, and that was not able obtain 
the cord. From the sections the decussation the 
pyramids, and immediately below the cervical cord, 
appears plain that the degenerations were entirely descend- 
ing, and that there were ascending ones. 

sum briefly the whole Clinically the disease 
was characterised appearing without ascertainable cause 
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partial and less intense degree. the cortex, the large 
pyramidal cells and the multipolar cells the lowest layer 
were chiefly affected, there being considerable number 
cells different stages degeneration these layers 
the other hand, there were numerous healthy cells. 
less extent the layer small pyramidal cells was also 
affected. The capillaries were injected places, with emi- 
gration leucocytes and increase neuroglial cells 
(Nissl stain). 

The vascular changes white matter were slight, and 
there was absence proliferation endothelium 
lymph spaces. the occipital cortex, the underlying 
white substance was most affected those places where the 
changes the grey matter were most evident. the 
most affected areas the tangential fibres cortex appeared 
deficient number (Pal-Weigert). 

Sections from the pre-frontal area showed that the grey 
and white matter were practically normal, with the excep- 
tion that there were afew scattered pyramidal cells which 
the protoplasm had swollen, glassy appearance, the 
granules were absent, and the nucleus obscured, excentric 
position, and there were also very few atrophied pyra- 
midal cells. Marchi’s method, sections from cerebrum 
stained badly, and failed give any additional information. 

Cerebellum (Nissl stain).—Granule layer normal, and 
first sight Pinkinje’s cells normal, but examining several 
sections became probable that they were really somewhat 
deficient number when compared with the normal cere- 
bellum. Although the vast majority them had healthy 
appearance, some were rounded shape, had lost their 
processes, stained deeply and uniformly, that the granules 
could not distinguished, and nuclei were obscured. 

(Pal-Weigert).—In small folia, fine fibres white matter 
stained normally, but tracing them down they passed 
several instances into patches, which they disappeared 
(sclerotic areas ?), emerge again greatly reduced 
numbers. The fibres could not any case (probably from 
change direction) traced great distance, but the 
larger stems, just above the point beyond which they could 
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not traced, the medullated fibres sometimes became 
tortuous and separated wider intervals. 

(Marchi).—By this method, sparsely-scattered degene- 
gated fibres were found all sections; most abundant 
small, but traced some cases into medium-sized large 
stems folia. 

layer white matter subjacent grey cortex, could 
seen many places injection vessels and infiltration 
with leucocytes, and the larger stems the white matter 
there was, addition, increase the interstitial tissue. 
(Van Gieson and hematoxylin and eosin stains.) 

These changes affected middle and both laterallobes. 
the whole the pathological changes the cerebellum were 
not marked under the microscope the very striking 
naked-eye changes had led one expect. the crura, 
cerebri, pons, medulla, and beginning cervical cord, 
sections stained Pal-Weigert showed complete and 
absolute degeneration the pyramidal tract each side 
healthy fibres appeared left; but Marchi’s 
method each pyramid was found contain fibres 
which took this stain, and had presumably degenerated more 
recently. 

the pons (Marchi’s stain) there were found few 
scattered degenerated fibres the lateral and especially 
the mesial fillet, each side, and few also each 
superior cerebellar peduncle; but these were only few, the 
vast majority fibres being healthy. sections through 
the medulla there were also few scattered degenerated 
fibres the restiform body each side, very few the 
reticular formation, the issuing left sixth nerve-root, and 
the peduncle the left flocculus cerebelli. 

much regret that the post-mortem examination was 
unavoidably imperfect, and that was not able obtain 
the cord. From the sections the decussation the 
pyramids, and immediately below the cervical cord, 
appears plain that the degenerations were entirely descend- 
ing, and that there were ascending ones. 

sum briefly the whole Clinically the disease 
was characterised appearing without ascertainable cause 
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previously healthy boy two his mother’s brothers 
having died from disease having like symptoms and run- 
ning similar course, the ages and respectively 
(and his grandmother having been blind childhood and 
recovered). The first symptoms were choreiform jerkings 
limbs and failure sight, going ataxy cerebellar 
type, blindness, without affection lower visual segment 
optic neuritis, indistinct speech, increased tendon-reflexes 
and spastic rigidity, kind forced movements, constant 
tendency fall the back his head, with gradually 
increasing mental dulness, ending paralysis all limbs, 
spastic painful contractures, progressive dementia, emacia- 
tion, and death from exhaustion. 

Pathologically, far was ascertained, both sides 
the brain there was destruction, atrophy cortical neurones 
grey matter, and sclerosis white matter occipital lobe, 
most marked mesial aspect (calcarine the same 
changes, but less degree, motor convolutions, yellow 
softening left internal capsule, complete degeneration 
pyramidal tracts both sides, sclerosis white matter 
cerebellum (both sides), and few scattered degenerated 
fibres fillets, superior cerebellar peduncle and restiform 
body. 

few general considerations the nature this 
case may not out place. many respects corre- 
sponds some the cases dealt with Dr. Collier his 
valuable paper cerebral and especially those 
examples cerebral diplegia post-natal origin with 
generalised cerebral rigidity, but differs from them the 
addition cerebellar symptoms and peculiar form blind- 
ness. The first point settled the question whether 
the history sufficiently definite warrant the view that 
the case belongs disease. the other cases 
were not seen, there only the mother’s statement 
upon, and with regard that can only said that she 
was intelligent woman, and that the symptoms were 
sufficiently distinctive avoid confusion. One could not, 
however, say that the blindness was due exactly the same 
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cause the present case, the other patients may have 
had cerebral diplegia, with the optic atrophy that not un- 
commonly accompanies it. Admitting, however, that the 
three cases occurring two generations the family, with, 
any rate, striking correspondence symptoms and age 
onset, justify one regarding them belonging the 
familial class nervous disease, then the present case may 
assigned group more less similar diseases the 
brain occurring childhood adolescence, and presenting 
considerable diversity range clinical symptoms 
individual instances. The age onset important, as, 
order avoid complication the inclusion congenital 
defects diseases the brain, injuries arising various 
ways during parturition, better, provisionally, all 
events, exclude cases which the first symptoms 
disease are noted infancy. 

thus narrowing the field observation, and further 
restricting familial diseases, the affections which stand 
nearest relation the case above reported are (1) certain cases 
cerebral diplegia beginning childhood, and (2) probably 
some cases family spastic paraplegia. Taking the latter 
first, the series twenty-nine cases collected Lorrain 
the average age onset was years. pathological 
changes are given, but the author draws the important 
conclusion from his cases that the family diseases the 
nervous system are not sharply defined from each other, but 
are connected transitional forms. two cases reported 
form, for, addition spastic paraplegia, there was 
intention-tremor and ataxia the arms, affection speech, 
and decided mental weakness (in Lorrain’s cases the mind 
was unaffected) and the case one brother, who died, 
besides changes the posterior columns and Clarke’s 
columns the cord, there was deficiency nerve-fibres and 
development ganglion-cells the cerebral cortex. 

Cerebral diplegia, although rarely, does occur familial 
form, and many cases are now The symptoms 


These Paris, 1898. 

Revue Neurologique, vol. viii., 

See Nerv. and Mental Dis., 1897, 398-9, where 
several references are given. 
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cerebral diplegia, the particular form now under considera- 
tion, may put very briefly general muscular rigidity, 
spastic contractures limbs, exaggerated deep reflexes, more 
less paralysis, tremors, affection speech, and often 
choreiform athetotic movements, optic atrophy, with more 
less defect intelligence. The mental affection varies 
very greatly, some cases being slight until towards the 
end the illness, others being marked throughout, like 
those reported where, with similar bodily 
symptoms those just detailed, the mental changes were 
pronounced make the cases resemble juvenile general 
paralysis. true that these particular cases the cause 
was probably congenital syphilis. The course the disease 
progressive, the duration varying. 

The symptoms particular cases will vary according 
the part the brain which the. chief stress the 
disease falls. the majority cases, this will the 
motor convolutions, with more less accompanying mental 
changes, according the degree affection the pre- 
frontal area. Homen’s cases just quoted, the chief 
changes were found the frontal lobes. 

The peculiar point which would seem make the case 
have reported very exceptional one that the cerebellum 
was also affected, and consequently cerebellar symptoms 
were prominent through large part the course the 
disease, and addition, the changes the cerebrum being 
most pronounced the occipital lobe, there was the striking 
symptom blindness without any change the eye itself 
the optic nerve. 

have not been able find this symptom recorded 
any other case the limited search have made into 
the literature, but have not attempted exhaustive one. 
Dr. Collier’s quotes Richardiére saying that 
the atrophy cerebral diplegia has special preference for 
the occipital lobe many cases, and also says that 
connection with atrophy the hemispheres there may 
marked atrophy the cerebellum. 


Neurol. 1897, 864. 
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The cases that approach most nearly mine clinical 
symptoms are the following 

Drs. Pauly and have published account 
family which three sons suffered from the same nervous 
affection two others were stillborn, and five daughters were 
healthy. Thechief symptoms were spastic condition legs, 
intention-tremor, speech-disturbances, optic atrophy, nystag- 
mus, spastic, staggering gait, with absence affection 
sensation the sphincters intelligence. Deep 
reflexes exaggerated clonus. The disease began the 
eldest patient with staggering, the second with spastic 
gait, and the youngest with nystagmus. The authors 
conclude that their cases not belong family form 
insular sclerosis, nor hereditary cerebellar ataxy, nor 
family cerebral sclerosis, and regard the clinical symptom- 
complex transitional one between hereditary cerebellar 
ataxy and cerebral diplegia. 

have also seen short abstract paper Cestan 
and which two cases family spastic sclerosis 
are described. The patients were two brothers; one 
them had always had abnormal gait, and the age 
speech disturbances appeared; some months later the 
gait was strikingly spastic 

With regard the pathological changes case, their 
nature not specific one; other cases more less similar 
changes have been found. Their distribution, however, 
unusual its wide extent, affection cerebellum, and 
absence implication frontal lobe. respect the 
cerebellum certainly worthy remark that the micro- 
scopic changes the cerebellar cortex were insignificant, 
when one bears mind the marked cerebellar symptoms, 
and also the advanced degree sclerosis the white matter 
the base stems the lobes. 

The cause the disease was not congenital syphilis; the 
history was absolutely decisive this point. Although the 
proliferation endothelium perivascular spaces seen 
syphilis, also occurs under other conditions, and the absence 


Revue Méd., xvii., 201, 1897. 
Revue Méd., No. 10, 1900. 
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any change the arteries themselves very strongly 
against it, setting aside the absence any gross syphilitic 
lesions. 

the absence syphilis, early form general para- 
lysis extremely unlikely, and the distribution the 
changes the brain, and especially the escape the frontal 
lobes, not that general paralysis, although the vascular 
and perivascular changes, combination with the atrophy 
the cortex, present resemblance it. 

The microscopic appearances also differ from those found 
most cases cerebral diplegia' the more pronounced 
vascular changes and sclerosis white matter the 
affected lobes, the essential change these cases being the 
atrophy the cortical neurons. most cases this 
kind, extremely difficult decide whether the change 
primary one the cortical the sclerotic and 
vascular changes merely secondary the disappearance 
the parenchymatous elements, whether the other hand 
the disease due poison circulating the blood, the 
alterations the vascular system being first produced, and 
the destruction the cortical neurons secondary them. 

well bear mind that the sclerotic process with 
vascular and perivascular changes was more pronounced 
the white than the grey matter this case. is, 
suppose, conceivable that even when the primary change 
the neurons, the amount secondary sclerosis and 
vascular change may vary very much intensity different 
cases, one end the scale being very slight, the other 
constituting predominant feature the pathological 
alterations. 

favour the view that the condition here primary 
the neurons, the character the onset—insidious, 
without fever other constitutional disturbance, not pre- 
ceded one the specific fevers, all points unlike the 
action toxin. The course the disease, though not 
long compared with that some other family diseases, 
more consonant with this view, and there the evidence 
other cases the family. The fact, this case 


See Collis, loc. cit. 
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the disease appeared age some years earlier than the 
preceding generation, tells the same direction. The dis- 
tribution the disease the brain difficult explain 
any other way, and connection with this noted 
that though vascular changes predominate the white 
matter, there close correspondence between the affected 
grey and white substance, those the latter sub- 
jacent the most altered portions grey matter showing 
the most advanced changes. 

Perhaps the above case may best described 
clinically intermediate between cerebral diplegia post- 
natal origin and hereditary cerebellar ataxy, with the 
occurrence the peculiar form blindness due the 
special incidence the disease upon the occipital lobes. 
similar types disease appear reproduce themselves 
with some fidelity, this peculiar combination clinical 
symptoms may again met with. 

best thanks are due Mr. James Taylor and Mr. 
Moline for kindly taking the photographs for me. 


EXPLANATION PHOTO-MICROGRAPHS. 


Fic. cortex area, apparently normal, for 
comparison with 

2.—Section occipital cortex, showing advanced degeneration and 
atrophy pyramidal cells. vessel left-hand margin shows proliferation 
endothelial cells perivascular space, and another further the right (at 
lower margin) shows infiltration round cells. Two three pyramidal 
cells can seen which have retained their normal shape. 


Fic. 3.—Section through junction gray and white matter. The latter 
(right half figure) shows infiltration around vessels 
subjacent layer white matter. Left half figure shows degenerated 
cortex, 

The above three sections are stained Nissl’s method the magnification 
about 180, order get fair-sized field. Figs. and are stained with 
logwood and 

shows artery from sclerosed white matter occipital lobe. The 
wall the artery itself normal, but each side it, perivascular 
space, mass cells, chiefly composed large endothelial cells from 
lining space, with some leucocytes amongst them. The dark cells the 
part the field the left the artery are spider-cells. 


Fic. shows the network richly-branched cells, which make the 
dense sclerotic areas, and the right, marked AA, small vessel almost 
hidden the proliferation the endothelium perivascular space. This 
section under higher magnification. 

and are sections from various levels pons, medulla, and 
decussation pyramids, which are stained the Pal-Weigert method, 
and show absolute and complete degeneration both pyramidal tracts. 
Fig. small tract degenerated fibres the peduncle the 
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THE PATHOLOGY SO-CALLED ACUTE 


DOUGLAS SINGER, M.D., M.R.C.P. 


subject-matter this paper has been arranged 
the following brief historical account the 
views which have been held with regard the pathology 
so-called acute myelitis; (2) description the morbid 
anatomy the spinal cord two cases which died within 
eight weeks the onset the symptoms (3) some remarks 
upon the etiological and clinical features the disease 
which bear upon the conception pathology. thanks 
are due Dr. Risien Russell for permission make 
use one the cases, and also Dr. Collier, who, 
besides preparing the sections and photographs the two 
cases, has helped very materially the preparation 


this paper. 


Prior the year 1866 was universally believed that 
softening, both the brain and the spinal cord, was due 
acute inflammation; the two conditions were described 
respectively acute cerebritis and acute myelitis. that 
year Dr. Bastian for the first time ascribed softening 
the brain,” Reynolds’ System what has 
ever since been regarded its true cause, viz., occlusion 
blood-vessels. such change, however, was made the 
conception the pathology acute myelitis, and the view 
which attributes the condition inflammatory process 
has continued obtain the minds the majority 
neurologists the present day, spite the close 


before the Neurological Society, March 13, 1902. 


THE PATHOLOGY SO-CALLED MYELITIS 


resemblance the disease, both clinically and anatomically, 
softening the 1882 Dr. Bastian, writing 
the first edition Quain’s Dictionary for 
the first time published his opinion that softening the cord 
due the great majority cases thrombosis spinal 
vessels, the result disease their walls. 
divides the cases so-called acute myelitis into two groups, 
the spinal cord and 
With regard the latter Bastian adds: True 
inflammatory softenings very rarely occur 
states they are met with rather secondary changes after 
one other the following primary lesions morbid 
(a) around and from wounds other 
traumatic lesions the spinal cord starting from some 
blood clot tumour situated pressing upon the 

Bastian again published this 1886 
Cerebral, Bulbar and Spinal,” but very little 


notice appears have been taken his views England, 
> 


with one exception. Williamson published paper, 
The Relation Diseases the Spinal Cord the Distribu- 
tion and Lesions the Spinal the Medical 
Chronicle for 1894, wherein entirely 
thrombotic view. Apart from this, most the modern 
English text-books adopt the older theory inflammation. 
Fagge discusses the question some length, but comes 
definite decision. Gowers maintains the inflammation 
theory for the majority cases, but the last edition 
“Diseases the Nervous admits that possibly 
some are due thrombosis, cases published William- 
son and Schmaus. Frederick Taylor, Allbutt’s System 
mentions Bastian’s views, but dismisses them 
few words. Among Continental authors, Hochhaus 
1899, Mager 1900, Schmaus and Sacki 1901, all adopt 
the view that the disease essentially inflammation 
the spinal cord, all describe the gross vascular 
changes, generally without leucocytal inflammation, and 
spite the fact that Mager and Schmaus have both 


7 
s 
q 
ai 
3 
a 
3] 
a 
q 
i 
ag 
4 
q 
| 
§ 
a 
i 
4 
a 
7 om 


ORIGINAL ARTICLES AND CLINICAL CASES 


published cases showing sypbilitic arteritis. The absence 
small-celled infiltration striking feature all records, 
this has been the case even cord examined eight 
days after the onset symptoms. the other hand, 
Oppenheim, Marie, Bruns, Ziegler and Rosin adopt the view 
that most cases are due thrombosis. Many have been 
published, also, which this condition was definitely proved. 
recent years there has been growing literature, 
especially France, which acute inflammation the 
spinal cord ascribed the action bacteria their 
toxins. Various organisms, especially streptococci and 
staphylococci, have been cultivated from the softened cords 
acute myelitis, generally disseminated character, 
has also been produced animals inoculation, both with 
organisms and with their toxins. While allowing that 
probably some cases this nature occur man, they 

must very rare, and should borne mind that there 

often possibility infection the damaged tissue 

subsequent the occurrence the lesion, especially 

cases where there severe cystitis. is, moreover, incon- 

ceivable that staphylococci, for instance, could grow such 

conditions without forming abscess, result which 

microscopic examination certainly fails reveal the 

majority recorded instances so-called acute myelitis. 


B., male, aged years, was clinically typical case 
what generally known Acute Myelitis, and the 
history may briefly summed follows :—He contracted 
syphilis two years before the onset the illness from which 
died. 1901 went into surgical home have 
cyst connected with the right elbow-joint excised, being 
otherwise normal health. The operation was successful, 
and the wound healed first intention, running afebrile 

course. the fourth day after the operation felt some 
numbness and tingling the lower extremities, and the 
course few hours developed complete flaccid paraplegia, 
complete anesthesia the legs, the highest level any sen- 
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sory change being the eighth dorsal root area, and retention 
urine. few days this gave place spastic condition 
the legs, with complete incontinence urine and feces. 
later developed bedsores and cystitis, after which was 
admitted the National Hospital, where died about 
seven eight weeks after the onset the nervous symptoms, 
without any further development indicate spread the 
lesion. The autopsy revealed nothing abnormal the 
naked eye the condition the spinal cord, with the 
exception that possibly there was more congestion the 
veins the lower dorsal and lumbar regions than usual. 
After hardening, gross lesion was found the cord, which 
was limited the eighth, ninth, and tenth dorsal segments. 
the eighth segment was patch softening situate 
one anterior column the cord, while little lower was 
another and smaller patch the posterior column. There 
was other specially softened spot, but the Marchi stain 
demonstrated that the nerve elements, practically throughout 
the transverse section the cord the eighth and ninth 
dorsal segments, were degenerated. Above and below these 
levels were pure ascending and descending degenerations. 
The most striking feature sections stained with 
and eosin was the condition the blood- 
vessels. Both internal and external coats showed extreme 
thickening, amounting places complete obliteration 
the lumen. The larger vessels showed small-celled in- 
filtration, limited the perivascular lymph spaces, and there 
was multiplication the nuclei both internal and external 
coats. short, the vessels showed typical picture 
syphilitic arteritis, nor was this change limited the 
vessels the level the lesion; similar, though rule 
less marked, evidences arteritis were present sections 
both above and below. With regard the nervous tissues, 
they presented the usual appearances, which have been 
often described, but there are two points upon which 
particularly wish lay stress, viz., there was small- 
celled infiltration, and there was obvious increase 
neuroglia tissue nor multiplication its nuclei. Thus, 
the appearances were quite distinct from those produced 
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acute inflammation any tissue, which, will remem- 
bered, stasis occurs the capillaries and small veins, and 
the emigration leucocytes occurs from these vessels 
consequently the white cells invade not merely the 
vascular lymph spaces, but the pericellular lymph spaces 
which the capillaries run. 

may urged that the examination was made too long 
after the occurrence the inflammation for these signs 
present. The result acute inflammatory process 
such position must either suppuration, resolution, 
the extremely improbable transformation into chronic 
process with multiplication the connective tissue the 
part none these has occurred this case. have 
deal, true, with inflammation, but chronic 
one, involving, not the spinal cord proper, but the walls 
the blood-vessels, with the visible result that many places 
their lumen obliterated. The logical conclusion, there- 
fore, that the nervous tissue, being deprived its blood 
supply, has undergone either necrosis degeneration, accord- 
ing the degree completeness its starvation. 

The second case, D., was male aged 
unfortunately did not see this case during life, and have 
only been able secure the spinal cord, while the clinical 
history available very meagre. The patient was, the 
time the onset the paraplegia, suffering from condi- 
tion which proved post mortem gummatous menin- 
gitis, the result congenital syphilis. assured that the 
paralysis the legs developed rapidly the course two 
three days, and that death occurred about seven weeks 
later. cord, with the theca, was hardened formalin, 
and sent ten days later. Nothing abnormal was 
seen with the naked eye, but examination the Marchi 
method transverse lesion was found the sixth dorsal 
segment, extending only very short distance vertical 
direction. microscopic examination the iesion presented 
some similarities that described that say, the 
vessel walls showed practically identical changes, with 
celled infiltration limited the perivascular sheaths. 
differed, however, that none the larger vessels were 
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completely occluded, although some the capillaries 
appeared so; further, the place the softened 
patches described the previous case, there was overgrowth 
the perivascular connective tissue, especially marked 
the posterior columns close the commissure, the posterior 
median vessels being surrounded greatly thickened coat, 
which rendered the septum large the anterior median 
fissure. This difference special interest that very 
possibly corresponds with what seen the brain, where, 
the result thrombosis, adults there usually soften- 
ing, children and infants very often sclerosis. should 
also mentioned that this case the vessels other 
regions the cord were practically normal. 
specimen, the last, there is, then, evidence, the 
way leucocytal infiltration multiplication neuroglia 
tissue, indicate any inflammation the spinal cord itself, 
whereas the condition the vessels amply accounts for the 
degeneration reason the deficient blood-supply the 
tissues. 


ETIOLOGY AND CLINICAL 


reading through the causes this disease text-books, 
one gathers what, venture think, entirely erroneous 

Much stress laid all authors upon the influence 
exposure cold, injury, overwork, suppression menstrua- 
tion, and specific infectious diseases. With view 
obtaining some data upon this question, examined the 
records cases acute myelitis the National Hospital 
for the past six years, but found that many cases the notes 
not sufficiently definite permit their description 
under this name with perfect certainty. Consequently 
have decided give particulars only cases which have 
come under own observation the last two years, small 
though their number be. The total was 19, all whom 
were males. there was definite history syphilis, 
occurring intervals one three years from the 
and ten, and twelve years respectively 
before the occurrence the paraplegia. the remaining 
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cases, syphilis was denied, but could not excluded 
whilst other cause was discoverable occurred old 
people and years age, who had marked thickening 
the arteries; lad aged 19, whom venereal disease 
could definitely excluded, had had some indisposition, last- 
ing two three weeks, before the onset the nervous 
symptoms. had also been vaccinated, and had 
well, one week before. 

These figures, small though their number, can certainly 
not the result coincidence they are moreover supported 
other observers, notably Erb and Rosin, with regard 
the frequency the recent history syphilis. The interest 
this investigation the present moment lies the fact 
that out consecutive cases there was either syphilis 
senile degeneration, the two most potent factors the 
causation thrombosis arteries. With regard 
specific infectious diseases cause acute myelitis, the 
number such cases very small, Dr. Frederick 
Taylor points out, the recorded instances may very possibly 
include some peripheral neuritis. Yet even allow 
that some are genuine, they probably are, quite 
conceivable that thrombosis may occur result the 
degenerative changes the vessel walls which are known 
bea result the circulation such toxins the blood, while 
also possible that due actual inflamma- 
tion the spinal cord, the existence which 
way prepared deny. 

brief reference may made the close resemblance 
between the clinical pictures cerebral thrombosis and the 
disease known acute feature recognised for 
many years, and Bastian 1882. both 
have the occurrence, for longer shorter time, many 
instances, premonitory symptoms subjective nature, 
followed rapid onset, from few hours two 
three days, the typical the disease. both, 
these symptoms frequently appear during the night, when 
the individual rest for some other reason that 
say, when the its slowest. both 
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occasional occurrence second and even third attack 
different anatomical position. addition may stated 
the well-known clinical fact that not very infrequently 
paraplegia supervenes patient suffering from hemiplegia 
vascular origin. 

The foregoing material may briefly summed 
follows:—(1) So-called acute myelitis found micro- 
scopic examination, the majority recorded cases, 
not inflammatory, but due thrombosis spinal vessels. 
(2) That far the most common cause this thrombosis 
syphilitic arteritis; and that senile arterial degeneration 
forms considerable proportion the remaining cases. 
(3) This view the pathology confirmed clinically 
the analogy between this disease and cerebral thrombosis. 

conclusion, would urge that the recognition 
thrombosis spinal vessels the most common cause the 
symptom-complex described acute myelitis not merely 
possible that prompt treatment, cases presenting premoni- 
tory symptoms and giving history recent syphilis, may 
ward off attack this nature. this reason alone, 
say nothing the confusion which has arisen from the 
indiscriminate use the term submit that the 
nomenclature used Dr. Bastian should adopted, and 
that these cases classed softening the 
spinal cord,” or, more simply, spinal thrombosis name 
which once suggests the analogy with cerebral thrombosis. 
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DESCRIPT@ON FIGURES. 


1—Section through the the softened area the anterior 
column Case showing disease the vessel-wall, with infiltration 
its sheath with small round Note the absence leucocytal infiltra- 
tion the surrounding tissue. 

2.—Section from the the softened area Case spot 
close that the preceding showing some completely occluded 
vessels and extravasation red cells, but leucocytal infiltration. 

3.—Section through level the lesion Case showing the 
small-celled infiltration limited the perivascular sheath. 

4.—Section through the cord Case the fifth cervical segment, 
above the level the lesion, inflammation and thickening the 
coats the postero-median arte Marchi staining this level showed pure 
ascending degenerations. 

5.—Section through Case showing gross disease the 
walls the capillaries 

6.—Section through the Case showing the great thicken- 
ing about the postero- median. vessels. Note the absence small-celled 


infiltration the surrounding tissues. 


« 


| 
- 


CASE ACROMEGALY UNDER OBSERVATION 
FOR FIVE YEARS, WITH CHARTS THE 
FIELDS VISION. 


RICHARDSON CROSS. 
Surgeon the Bristol Eye Hospital. 


Mr. B., aged 23, first consulted April 27, 1895, 
because his sight was becoming defective, especially for distance. 
noticed that had rather large face and limbs, but made 
special investigations then, said his health was unusually 
good, that had been playing first-class cricket all the previous 
summer and keeping wicket without effort. His weight was 
stone lbs. The sight the right eye was perfect for reading 
and good for distance— gave The visual field was perfect. 
The left eye saw only and and the perimeter 
showed positive the upper part the temporal 
field. Both optic nerves were pale, apparently equal 
degree. 

May 27, left vision had improved to—3,% and the scotoma 
was much reduced. 

The patient did not return again until May 17,1897. was 
then working office, and complained that his left eye had 
become blind and that the sight the right was also defective. 
the left eye there was barely perception light, and that only 
limited portion the upper temporal field (Chart 1). The 
visual field the right eye was entirely lost the temporal side 
(Chart 2); was retained the nasal side and the fixation 
point, but central vision was reduced The eyeballs 
were normal appearance, with exophthalmos. Both optic 
nerves were white, the central retinal vessels full size. There 
was evidence neuritis venous congestion. The patient 
was feeling ill, with loss strength and pains the 
was troubled with headaches his weight had gone stone 
lbs. His face was enlarged, and showed marked thickening 
the orbital borders, prominent cheek bones, swollen lips, much 
enlarged underhanging lower jaw, hypertrophied tongue, general 
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thickening the hyoid, thyroid and cricoid cartilages, enlarge- 
ment the clavicles, and thickening the junction the 
manubrium sterni with the body that bone and with the 
cartilage the second rib. His hair was very plentiful and 
coarse. was very liable free perspiration any even 
moderate exercise. 

The hands, wrists and feet were enormously widened and 
padded. The felt unusually developed. The external 
occipital protuberance and spinous processes the cervical 
vertebre seemed enlarged. had lately been obliged wear 
larger hat and larger gloves and boots. was evident that 
was suffering from all the usual symptoms acromegaly, and 
sent him for further advice Dr. Michell Clarke, who 
May 18, 1897, made the following notes 

B., aged 254 years, grocer. 

failure sight, irritation from piles, 
pains the left side head, and sometimes the right side, 
worse night. feels weak, disinclined for exertion, and 
easily tired. short breath, and suffers from indigestion. 
His head not clear nor his memory good formerly 
used very good mental arithmetic, but has fallen off 
this respect lately. 

has been good wicket-keeper cricket, and could take 
fast bowling without gloves. (Probably his proficiency this 
was due the large size and some insensibility the hands.) 
Lately the failure sight has obliged him give cricket. 

has never had any bad illness, and has never had 
syphilis. comes healthy family his father suffers some- 
what from rheumatism. His mother, one brother and three 
sisters are healthy. His maternal grandfather said have 
exactly resembled the patient face and build, but was healthy, 
and died years age. 

examination the patient very big man, looks 
healthy, and not six feet height, with large head, 
massive heavy thorax, and long arms; the trunk long, the 
pelvis rather small proportion, the legs are short and bowed 
the knees. The head measures inches 
The face slightly prognathous. The face long oval, and 
obviously enlarged, especially its lower part, from increase 
size the jaw-bones, and especially the lower jaw. The teeth 
are separated from each other, and those the lower jaw lie out- 
side those the upper jaw all the way round, the front teeth 
the lower being quarter inch front the upper 
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when the mouth closed. The eyebrows and superciliary ridges 
are also large and prominent, but the forehead otherwise not 
large. The ears are not enlarged. 

tongue enormous, flabby, and covered with thick 
fur. The uvula and soft palate are also large, but the posterior 
end the hard palate does not seem increased size. 

speech nasal, thick, and deliberate speaks 
his tongue too large for his mouth. Swallowing, hearing, 
smell, and taste are unaffected. 

excess subcutaneous fat over skin harsh and 
dry. 

cage massive, deep, and powerful; measures 
inches Clavicles large, inches length; 
the thyroid and hyoid cartilages also appear enlarged. 
Thyroid gland can felt, but not increased size. 
dulness behind first piece sternum (absence persistent 
thymus). The and scapular muscles seem large and 
prominent, and muscles shoulder and arm are all large and 
extremely developed. 

enormous, with well-marked ulnar pads; fingers 
large and nails broad and large. Circumference 
hands inches. Huge bony wrists. and arm not 
large—former measures inches round thickest part. Lungs 
heart normal. Abdomen and abdominal organs normal. 

The pelvis not enlarged, nor are the muscles the buttocks 
the hamstring muscles are strongly developed. 

show marked bow-legged deformity; knees not 
enlarged. rather small proportion. 

feet are decidedly enlarged. This noticeable 
regards the soft parts, and perhaps also the bones, but the feet 
are relatively not large the hands. Toes long; great toe 
shows especial enlargement. Foot measures inches length 
and inches Penis and testicles not 


abnormal size. 
affection motion sensation (latter tested touch, 


pain, and temperature) anywhere. 

active. clonus—superficial reflexes normal. 
All movements are slow and deliberate, like those big, heavy 
man, but otherwise normally performed. 

Mental state apparently normal very intelligent man.” 

now entirely rested from work, and was ordered thyroid 
tabloids (each representing five grains the fresh gland), two 
daily, later increased three daily. also took thymus gland 


from the butcher. 
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soon began improve. His headache lessened, his sight 
gradually got better. August was ordered two pituitary 
gland tabloids and one thyroid daily, and January three 
pituitary and two thyroid. 

February, 1898, his weight was reduced stone lbs. 
The vision his right eye was —3.50 The nasal side the 
optic nerve was becoming pink. 

Dr. Clarke, February 24, 1898, says 

feels the whole better. can ride bicycle twenty 
thirty miles, and his sight has much improved that can 
ride through the town without difficulty. not have 
done this August last. feels more inclined for exertion, and 
better his head. The nocturnal emissions from which 
suffered have ceased, and his digestion has improved. 

stronger the legs, and gained generally 
muscular strength. 

noticed the knuckles his hands could more plainly 
seen, and that the feet were apparently smaller. other 
respects the conditions were unchanged and should like 
make clear that apart from the eyes, the muscular weakness, 
and slight mental changes which himself described, found 
time any evidence disease the nervous system.” 

July 27, 1898.— Weight stone Face appears smaller. 
Wears hat No. instead 7}. Feet require boots two sizes 
smaller. can again wear pumps wore years age. 
has left off elastic stockings for varicose veins the legs, first 
worn when his sight became affected 1895. says his hands 
are certainly smaller. His sight improves; the right eye not 
complained with the left eye can distinguish pictures, furni- 
colours the seeing field. The tabloids are causing 
headache, which diminished when they were reduced one each 
daily thyroid and pituitary. felt could resume 
work, but only undertook some irregular writing. 

May, 1899.—The patient very much stronger. The sight 
the eyes improving. taken with large test object piece 
paper square), the field the right eye quite full, that 
the left still defective the nasal side (Charts and 16). 

February, 1900, was well enough take good-sized 
hotel, which still has. 

October, 1900.—The field each eye full the large 
white object, and Charts and show that, testing the 
5mm. pin-head, there remained only slight crescent blindness 
the right field both eyes, although vision was all over 


the right half both fields. 
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After this date the patient considered himself nearly cured 
that ceased attend. had been treated almost regularly 
with thyroid and pituitary tabloids for upwards three years. 


Last February asked the patient come and see me. 
was excellent health, and doing his work without effort. 

Side side with progressive improvement general 
health, there has been easily demonstrable improvement 
vision. 

The left eye, from having been, May 18, 1897, very 
nearly blind light, now counts fingers readily three feet 
while the central vision the right eye, once reduced 
when corrected with myopic lenses, now practically 
perfect with lenses. 

Both optic nerves have been throughout and 
atrophied, and have shown tendency neuritis 
venous congestion. They are still very pallid, but the nasal 
side the right now shows considerable normal vascularity, 
and even the left becoming reddened and likely still 
further improve, although probably some its nerve 
fibres are permanently destroyed. 

study the Charts the Fields Vision suggests 
that there has existed considerable pressure the optic 
nerve tract, which has paralysed the function the com- 
pressed nerve-fibres, and that the pressure has progres- 
sively diminished under treatment, the function the 
implicated fibres has been restored improved. 

several cases acromegaly there have existed bi- 
temporal hemianopsia, caused, supposed, pressure 
the enlarged pituitary body upon the optic chiasma. For 
nearly all cases the disease examined post mortem, some 
number, enlargement the pituitary has been present, 
and the commissure the optic nerves has been usually 
flattened over it. 

the case now under consideration, the impairment 
the visual fields essentially right-sided hemianopsia, 
indicating pressure the fibres the left optic nerve tract 
but besides this the fibres the left optic nerve are more 
widely involved, either directly, more probably through 
complication the chiasma. 
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The defects sight could accounted for swelling 
the pituitary body pressing the left optic nerve tract 
just behind the chiasma, but implicating also those fibres 
the chiasma which pass from the right optic nerve tract 
the left optic nerve. 


would seem that more anterior fibres 
the chiasma were first relieved from pressure while the most 
permanently blinded area, that the temporal side the 
left retina, indicates that the outermost portion the left 


. 
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optic nerve nerve tract has been that most seriously and 
permanently damaged. 

series Charts the Fields Vision, taken over 
period seven show that 1895 definite serious 


0 


18, 


impairment sight was present, and the region implicated 
was quite different from that affected later. The condition 
acromegaly was not then well pronounced. 


out the charts used illustrate the paper are published 
herewith. 
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When the disease was definitely established 1897 there 
was blindness the temporal field the right eye, and 
almost complete loss sight the left eye. The degrees 
the blind portions the visual fields both eyes have 
progressively lessened with improvement the general 
health. 

With the exception Charts and 16, which 
allusion has already been made taken large test 
object, the series can used for purposes comparison. 
The fields were taken means white pin-head mm. 
diameter. 

first the left eye could not recognise any object, and 
Chart had taken candle flame; Chart 
was taken test object cm. square time when the 
smaller pin-head was not recognisable, but all the later 
fields the left eye, and those the right throughout, were 
taken with mm. white pin-head. 

six months, and then after interval year with 
and 14, and after another year’s interval with and 18. 

The charts taken February, 1902, show that some 
deterioration has occurred the power the left eye since 
treatment had been partially discontinued for fifteen months. 
The patient particularly well, and works hard his hotel. 
office has made any difficulty passing him for 
insurance insured three offices first-rate life. 
There has never been anything the matter with his urine. 


Manual, and Experi- 

London, 1901.) 


author, his preface the Instructor’s Manual, tells 
that the object these books twofold. the first place 
that psychology above the laboratory that employ our 
instruments precision, not for their own sake, but solely because 
they help refined and more accurate and 
the second place states that has treated the selected experi- 
ments, not separate exercises, but points departure for 
systematic discussion.” The two books must taken together. 
the Student’s Manual questions are asked and exercises given, 
and the answers are fully gone into the Instructor’s Manual. 
unfortunate that the author does not make this clear begin 
with, for the student apt disconcerted finding his book 
interspersed with abstruse questions, the answers which are 
apparently nowhere found. each volume there 
excellent introduction, which deals with methods. The introduc- 
tion the Student’s Manual devoted giving the pupil much 
valuable advice the manner which experimental work should 
conducted. The Hints the the introduction 
the Manual are every way admirable. The 
author insists thoroughness, and rightly points out the utter 
uselessness experiments, such reaction times, without the 
accompanying analyses the action-consciousness.” The author 
divides the books into two parts. the first part deals with 
sensation, affection, attention and action; the second part 
devoted perception, idea, and association ideas. Both 
volumes are well illustrated with figures all the important 
experiments, the end the Manual will found 
number examination questions. The author has evidently 
devoted much care the index each manual. works 
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this kind all-important have very full index, and this 
respect fault can found with these manuals. These 
books are published opportune time, and will certainly supply 
want for those anxious work experimental psychology. 
Throughout these manuals the author conveys the student that 
not the exponent new psychology, but shows that for 
really valuable psychological research must have experimental 
work addition purely introspective study. experiment 
may modify, certain extent, but the advantages 
gained standard experiments more than outweigh the dis- 
advantages. The purely introspective psychology too diffuse, 
the personal equation too large factor. Experimental work 
tends make more accurate and our research more scientific. 
strongly recommend all students psychology carefully 
study these books. The subject-matter clearly and tersely put, 
and the author has succeeded compressing into comparatively 
small space enormous amount work. 
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PROCEEDINGS THE NEUROLOGICAL 
SOCIETY LONDON. 


the MEETING held 11, Chandos Street, 
Thursday, May 22, 1902, 8.30 p.m., the following 
cases were shown 


Dr. with paresis right side. 


Ernest D., aged admitted March 15. Mother states that the 
child was quite well eight months ago. First noticed weakness 
hand boy, and that could not hold pen. This weakness 
has increased gradually, but more rapidly just previously his 
being sent hospital. history any fits. family history 
bearing case. Lost right eye result accident two years back. 

The labour birth this child was prolonged and difficult. 
Instruments were used. 

Heart and lungs normal examination. Intelligence good. 

Cranial nerves.—Left fundus normal. external ocular 
paralysis. inequality movement sides face. 
speech defect. Tongue protruded straight. 

Sensation.—Patient could not recognise heat and cold right 
side limbs and trunk, but could right side face. 
Right arm rigid, and not used voluntarily. Left arm normal. 
Right leg rigid, not wasted. 

Reflexes.—Arm glib, especially right side. Right knee-jerk 
increased. Right ankle clonus obtained, Left knee-jerk present. 
ankle clonus. 


Mr. Cross.—A case acromegaly under 
observation for five years, with charts the fields vision. 


Mr. B., aged 30, strong, intelligent man, licensed 
victualler, showing the typical characteristics acromegaly. 

The cranium was rather large, but apparently normal. The 
face showed marked thickening the borders the orbits, 
prominent cheek-bones, and much hypertrophied underhung 
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lower jaw. The lips were swollen and the tongue enlarged, the 
palate also seemed be. There was some general thickening 
the hyoid bone, and the thyroid and cartilages. The 
clavicles were large, especially the right one, and there was 
swelling the junction the manubrium with the body the 
sternum, and their attachment with the second rib cartilage. 

The spine and pelvis were normal. The spinous processes 
the cervical were large. exostoses were present 
any parts the bony skeleton. The knees were bowed outwards 
—the upper ends the enlarged, and the unusually 
developed. The hands and fingers were typically massive, but not 
lengthened. There was marked enlargement the lower end 
the radius. The feet were heavy, flat and broad, the metatarsal 
bones seemed normal, but the tuberosity the calcis was 
hypertrophied. 

The patient when shown was wearing smaller boots than 
did some little time previously, and his hands were also getting 
smaller. His weight had diminished stones under treatment. 
The sight was good the right eye but the field 
vision was not quite perfect the temporal side. The optic 
nerve was very pale. The left eye, one time almost completely 
blind, showed well-marked atrophy the optic nerve, but with 
could count fingers three feet, and vision was improving. 

The series charts shown well illustrated the gradual 
improvement vision under treatment, and the relief pres- 
sure the visual tract. 

The case was essentially one right-sided hemianopsia, indi- 
cating pressure the left optic tract, but the fibres the left 
optic nerve were more widely involved. 

The swelling the pituitary body had probably pressed 
chiefly the left optic nerve tract, just behind the chiasma, 
implicating also the fibres the chiasma close the left 
optic nerve. But the more permanent blindness the 
temporal side the left retina indicated that the main 
pressure had been upon the outermost portion the left optic 
nerve tract. 

Treatment.—Tabloids pituitary body, thyroid and 
thymus, and thymus gland from the butcher. 


Onset involving the Deltoid and other Muscles round the Shoulder- 

Arthur E., aged 39, previous health good. history 
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syphilis. Not exposed lead. Was vaccinated March 20, 
1902; the vesicles developing well, with little surrounding inflam- 
mation. April complained pain and stiffness both 
shoulders. Next day, waking, found that could not 
raise his arms. The pain, though much less severe, had not 
subsided. 

examination, there was wasting and loss power the 
muscles round both shoulder-joints. The loss power was 
almost complete the deltoids and external rotators the arm 
and the clavicular part the pectoralis major, less marked the 
triceps, biceps, lower part the pectoralis major, and the 
pronator radii teres. The deltoid did not react Faradism, and 
gave well-marked reaction degeneration. The other muscles 
mentioned reacted Faradism, though feebly, and their response 
galvanism was sluggish, but there was polar change. 
fibrillary tremors. Forearms and hands normal. 

Sensation.—Common sensation was perfect. Sensation pain 
preserved, except over small area near the insertion the 
deltoid. Faradic sensation was lost over the whole the deltoid, 
but was keen elsewhere. There was almost constant aching pain. 
herpetic eruption. Knee-jerks brisk. ankle clonus. 
Plantar reflex flexor response. affection sphincters. 

The paralysis was regarded due some affection the 
cord formed the union 5th and 6th cervical roots, possibly 
toxic, and connected with his re-vaccination. 


Dr. Meralgia Paresthetica after 
Vaccination. 


H., aged 55, somewhat obese man, with tendency 
varicose veins the lower extremities. has not suffered from 
any serious illness, except from pneumonia 1870 and from 
malignant pustule (anthrax) the right arm 1866. history 
syphilis alcoholism. During last March was vaccinated 
the left arm, and very considerable swelling and suppuration 
followed. About two weeks after the vaccination, time when 
his arm was very bad, first noticed the disagreeable sensations 
the outer and front part the right thigh, from which 
present suffers. These sensations are described numbness and 
drawing together the skin, and often actual pain. disagree- 
able feeling continually present, but the pains meralgic 
only occur now and then. There real 
anesthesia, but the feelings produced contact objects with 
the skin are abnormal, and quite different those experienced 
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over the rest the body. Thus great discomfort occasioned 
keys similar objects the trousers pocket the affected 
side. The area, which extends downwards about 
inch above the patella, corresponds fairly well the skin 
normally supplied the external cutaneous nerve the thigh. 
inspection does not differ present from the corresponding 
part the other thigh, but week two ago said have 
presented certain degree swelling and redness. Sensation 
has been tested sharp points and blunt objects, and the 
application ice, hot water, Over the affected area there 
marked for ordinary touch, pressure, pain, heat 
and cold, and likewise for Faradic stimulation. regard 
the general condition the patient nothing abnormal has been 
detected beyond certain amount obesity and slight varicose 
veins the lower extremities. There nothing the pupillary 
reflexes knee-jerks, anything else, give rise suspicion 
tabes dorsalis. Urine: specific gravity 1020, clear, acid, 
albumen, sugar. important, however, mention that 
during the last four years truss has had worn for right 
inguinal hernia. The present truss has been used for the last 
half-year. Owing his work gatekeeper and porter, the 
patient has nearly the whole the day standing walking 
about. 

This affection, which probably not very rare, was described 
1895 Dr. Martin Bernhardt, Berlin (Newrologisches 
Centralblatt, Leipzig, 1895, page 242), the 
nervus cutaneus femoris externus, and about two weeks later 
Roth, Moscow (abstract Revue neurologique, Paris, 
Since then various writers have referred and described cases. 
The symptoms the present case seem not aggravated 
mere walking exercise, some patients have described them 
be, but the sensitiveness the skin pressure resembles that 
the officers, referred Bernhardt, who found the pressure and 
movement the sword against the thigh almost insupportable. 
Nearly all the patients have been males the middle period 
life, and the disturbance sensation has generally been confined 
the area supplied the external cutaneous nerve one 
thigh. Sometimes, however, has been occasionally 
has occurred women, and one two cases the 
thesia has extended beyond the limits the area normally 
supplied the external cutaneous nerve. Although the 
symptoms somewhat resemble the local met with 
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tabes dorsalis, the affection appears not connected with any 
spinal cord disease. remains localised condition, and 
serious import, but the discomfort and continual annoyance 
caused the patient may equal those produced the 
thesiz tabes. They have some cases justified the resection 
portion the external cutaneous nerve from the upper part 
the thigh, after treatment the Faradic brush, baths, massage, 
have failed. Satisfactory results have been recorded from 
this little operation. one two instances part the nerve 
removed from near the anterior superior iliac spine has been 
found show nodular fibrotic change (cf. Dr. Nawratzki, 
Deut. Zeitschr. fiir Nervenheilkunde, 1900, vol. 17, page 99). 
The affection has been attributed infectious diseases, such 
enteric fever, lead poisoning, and local traumatisms. the 
present case obesity perhaps acted predisposing cause, 
doubtless does for various forms neuritis, but the 
exciting agents probably were (1) some local chronic irritation 
traumatism the nerve trunk, either from the truss from 
the stretching the fascia lata the thigh caused the 
patient’s occupation obliging him keep his feet for long 


time every day, and (2) condition from the 


suppurative inflammation after vaccination. 


H., Factory hand, aged 18, after some mental worry two 
years ago, suddenly experienced difficulty articulation and 
movements tongue. Some months later noticed inability 
close eyes properly. Became easily tired walking, and 
his arms failed quickly when hammering. condition 
Well-nourished lad, with wasting muscles. Almost perma- 
nent palsy orbiculares, palpebrarum and iris, and occipito- 
frontalis. ptosis. Facial movements weak and variable. 
Tongue and palate movements weak and easily exhausted. Arms 
strong, but exhausted more easily than normal. Back muscles 
easily tired. 

Reflex and sensory conditions normal. 
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